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- . INTRODUCTION
5

This report presents noise and other data acquired during

two 10-day periods of aircraft noise measurements at three

locations unaer the ILS (instrument landing system) approach

path to runway 2)R at Detrott Metropolitan Airvort. The field

measurements were made in May and June of 1Q71, preceding and

durin,ý Phase A of a planned three phase "field evaluation of

the 3,00Q ft glide slope intercept program" jointly conducted

by the FAA Aircraft Traffic Service, Office of Aviation Policy

and Plans, and the Division of Noise Abatement, Systems Research
1/*t

and Development Service.- The noise measurements, together

with weather and distance information, were accuired by Bolt

Beranek and Newman Inc. (BBN) as authorized under FAA Contract

DOT-FATIWA-2589. The noise measurements form onp part of

FAA studies of air traffic procedures which might reduce asi-

craft noise exTjosure near alrports.

.ne :1trcraft noise and distance dhta proiride basic

information for evaluating changeo in the noise environment

under and in the vicinity of aprroach raths to runway 21P

during IFR (instrument flight rules) opol'ations under differinr

air traffic ,Pocedures. During the two me&asurement ver!od.73.

n'oise of individual aircraft approaches was revorded; the

recorded noise signals were later reduced to obte'ir cffectlve

perceived no:ise ievel (EPNL) values and other noise treasures.

Whenever possible, photographs of the aircraft were taken at

each measurement pos~ticn to establi~h aircraft Ident~ficatiori

and to determine the "distance of closest approach" to the

* References are listed together at the eod of the report.
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measurement position. From the EPNL data and number of
observed approaches, noise exposure forecast (NEF) values

describing the noise environment resulting from IFR operations
were calculated.

The test program (particularly as it pertains to the

planning of the noise measurements) and the data acauisition

and data reduction procedures are reviewed in Section II of

the report. Noise, distance and weather data are given in

Section III. NEF values and mean EPNL values are reported in

Section IV. The final section oP the report, Section V,

compares the mean FPNI and NER values observed for the two

test phases.

This report is limited to presentation of basic nolse and

distance data, and calculation of NEW and mean EPNL values at

the measurement positions. Further analysis of the aircraft

noise and distance data will be reported sep-rately.

I
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II. TEST PROGRAM OUTLTNE AND TEST CONSTRAINTS

A. Runway 21R Approach Path

As noted in the introduction, the major purpose of the

noise measurements was to provide basic information for

evaluating changes in the noise environment in land areas

near IFR approach paths under differing IFR traffic procedures.

IFR approaches utilizing ILS facilities at Detroit Metropolitan

Airport (DTW) may occur on any of three runways -- 21R, 3L

and 27 - with radar approach control services provided oy

the terminal radar approach control (TRACON) room located at

the airport terminal.

Approaches on runway 21R were selected for the noise

measurement as this runway is one of the two most freauently

used instrument runways. Land under the approach paths to

runway 21R is also more highly developed and urbanized than

the areas under the other IFR approach paths. At DTW, approaches

frequently shift from one runway to another due to changing

wtnd conditions, introducing variability in the number of

approaches observed per day on any of the runways.

The major instrument 3pproach paths to runway 21R, as

defined by the local F4A air traffic staff, are sketched in

Fig. 1. Also identified 3.i t! c figure is the location of the

outer marker (OM) and thie intercept Doints (IP), the points

at which the aircraf. should ideally intercept the 2.80 glide

slope altitude profile. Under ideal conditions, the aircraft

should intercept the localizer at the "turn-on" point, which

is three nautical (n) miles frorm the IP.

-3-
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FIGURE 1. TYPICAL APPROACH PATHS FOR ILS LANDINGS ON
RUNWAY 21L - CURRENT OrERATIONS (INITIAL
TEST PHASE)
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One will note from Fig. I that aircraft approach the ILS

landing crack from several directions. Also to be noted is

that the point at which the aircraft turn on to the localizer

is variable. It is heavily dependent upon the volume of

traffic and number of aircraft being handled. As approach

traffic increases in volume, the point at which the aircraft

intercept the localizer track moves further from the runway.

B. Test Program Description

The first set of noise measurements, taken between 17 and

26 May, was conducted using current (non-test) IFR procedures

at the airport. (These are identified as "initial phase"

measurements throughout the report.) The second series of

measurements, between 2 and 11 June, was conductea during

the Phase A test procedures.

During each series of measurements, noise from aircraft

ILS approaches was measured between 0600 and 2400 hours at

each of these measurement positions.

The typical altitude profile for current (non-test) ILS

approaches on runway 21R is shown in Fig. 2, identified as

the "initial phase" profile. Under this procedure, aircraft

remain in level flight at 3,000 ft above mean sea level (MSL)

(approximately 2,400 ft above ground level (AGL))until

intercepting the 2.8 degree glide slope. Under ideal con-

ditions the turn-on point (the point at which the aircraft

should intercept the localizer) is approximately 10.9 n miles

from the runway threshold (or 5.7 n miles from the OM which

is located approximately 5.2 n miles from the runway threshold).

The aircraft would intercept the glide slope (on course and at

proper altitude) at the IP, approximately 2.7 n miles from the

OM.

-5-
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For the Phase A tests, the aircraft altitude prior to

interception of the glide slope was increased to 4,000 ft MSL

(approximately 3,1400 ft AGL). Thls Phase A profile is also

shown in Fig. 2. When the intercept altitude is increased to

14,000 ft MSL, the IP moves out to 11.3 n miles from the runway
threshold, and the turn-on point is shifted to 14.3 n miles

from threshold.

The increase in intercept altitudes from 3,000 to
4,000 ft should result in lower noise levels under the

approach path at positions beyond the initial thase IP. Por

example, the EPNL vs slant distance curves for four-engine

turbofan aircraft on approach, often used in NEF computations,

indicate a decrease of EPNL of approximately 10 EPNdB per

doubling of distance for slant distances in the range of

1,000 to 4,00) ft.-/ On this basis, one would estimate a

reduction of about 5 EPNdB in typical noise levels for the

increase in intercept altitudes.

C. Selection of Measurement Positions

While verification of a difference in noise levels with

altitude ur r controlled tests of a given aircraft would be

rclatively straight forward, field verification of such moderate

changes in noise levels betwe.en test phases is, in practice,

quite difficult for several reasons:

a. Variability among aircraft and in aircraft operating con-

di£ions (i.e., engine and flap settings, airspeed, etc.);

b. Variabillt-T in weather conditions;

c. Dispersion in flight tracks prior to interception of the

gliCi slope;

d. Differences in flight tracks (prior to interception of the

glide slope) between test phases.

-7-



A further factor acting to reduce the number of IFR approach

flights which can be used to comlnare differences in test

procedures is the fact that it is quIte common, urder xoci

weather and light traffic conditions, for commercial airc2aft

operating under IFR to make a visual approach to the airport.

Such aircraft, particularly when approaning Detroit fro. the
south, may well turn on final arproach near 'r inside of h

outer marker and hence would nit pass over measurement stattons

located under the normal IFR flight path.

As a consequence, the following rationale was adopted in

establishing noise measurement positions, One position (Station

A), was maintained at the OM during ooth measurement nhases.

Data from this position help identify differences in test data

on a day-to-day basis occurring because of weather and shifts

ini runway usage. Data from this position also serves as a basis

for "normalizing" NEF values to account for the vavying numbers

of operations observed on the different test days.

The remaining two measurement positions were located be-

tveen the IP and the turn-on point. Positions further out

on the approach path were not selected because of the

dispersion in flight tracks.

Selection of actual field positions was further modified

by the particular needs for:

a. An open space for visual observation of the fliqhts;

b. Low ambient noise levels, which meant avoidance of

positions close to local traffic or heavy highway traffic.

4---



Since the approach paths, particularly beyond the outer

ma.:ker, are over dense urban areas, the above considerations

drasticaliv limited the choice of sites.

Table I identifies the measurement stations. Their

location with respect to the approach path profiles is shown

in Fig. 3. Figure 4 shows the location of the stations with

relation to the ILS flight track.

While measurements were made only at thr-e positions

simultaneously, a total of four different positions were

employed during the Phase A measurements. Ztations A and D

were used throughout. However, measurements were shifted

from Station E to Station F after several days of measurement

because of the high ambient noise levels and wide aircraft

path dispersion encountered at St, tien E.

D. Noise Data Acquisition and Reduction Proceoires

Each measurement station had self-contained recording

capability, utilizing the following instrumentation components:

Bruel & Kjaer Type 4133 1/2-in cQndenser microphone

Electro-Voice 355 Windscreen

Bruel & Kjaer Type 2619 preamplifier (or Hewlett-Packard

Type 15018B preamplifier)

Bruel & Kjaer Type 2203 sound level meter

Kudelski Nagra III Tape Recorder

Bruel & Kjaer Type 4220 Pistonphone Calibrator

For meteorological data, each station was equipped with a

psychrometer and an anemometer. Each station also had a 35 mm

camera with appropriate lenses to photograph the aircraft.

A VHF receiver enabled the operator to keep informed of the

current air traffic situation.
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TABLE I

LOCATIOP OF NOISE HEASUREND STATIONS

Test Phase Measurement Location
Station

Initial A 400' N of AvondPle on the service road
and A to Westwood Park in the City of Inkster.

(This site is in the immediate vicinity
of the outer marker for ILS Runway 21R.)

Initial B In River Rouge Park, 150' W of Outer

Drive, 1000' S of Joy Road.

Initial C In River Rouge Park, near the nursery.

A D In the nursery just west of the inter-
section of Oakfield and Santa Maria.

A E On Forrer near the intersection with
Clarita.

A F NW of the intersection of Bretton and
Glastonbury in North Rosedale Park.

I
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FIGURE 4. LOCATION OF MEASUREMENT POSITIONS WITH RESPECT
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Field measurements consisted of recording on magnetic

tape the ambient and flyover noise levels for each event. In

addition, whenever possible, a photograph of the aircraft was

obtained. The photographs were taken at the time when the

aircraft was Judged to be closest to the observer.

Once each hour, or more frequently If weather conditions

made this desirable, a relative humidity measurement was made

and an average wind speed reading taken.

Pistonphone calibration signals were recorded at the

beginning and end of each reel of tape. If runway 21R was

not used for any length of time a new calibration was performed

when the runway was reactivated. Additionally, one set of

insert resistor calibration gear was available and insertion

calibrations were performed by supervisory personnel.

The magnetic tapes recorded in the field were analyzed

in the laboratory using a Hewlett-Packard 8054-A Real Time

Audio Spectrum Analyzer under the control. of a Digital

Equipment Corporation PDP-8 computer. The computer causes

the recorded signal to be sampled at 1/2-second intervals,

makes correctionr for background noise levels, and corrects

the whole system to flat response. (In this context the system

is viewed as all equipment from the microphone to the input

of the spectrum analyzer and corrections therefore include

microphone sensitivity, record-playback characteristics of

the tape recorders and all calibration data as recorded in the

field.) The digitized noise data are then used to calculate

the various noise levels.

More detailed descriptions of the data acouisition and

data reduction instrumentation and of data handling procedures

are given in Appendix A.

-13-



III. DATA PRESENTATION

A. Number of Flights and Field Measurements

Table II shows the total number of noise recordings made

per day during the hours from 0600 to 2400 during the field

measurements. The table also lists the number of field

recordings which were later reduced to obtain aircraft noise

levels. A total of 4059 field recordings were obtained, with

over 1400 recordings reduced to obtain noise level data.

For comparison, Table III and Fig. 5 show the expected

total number of arrivals of scheduled commercial aircraft at

Detroit Metropolitan Airport, based on an analysis of the air-

line schedules for May 1971 published in the Airline Guide.3-

Figure 5 also shows the total number of scheduled turbojet and

turbofan aircraft (excluding propeller aircraft). The total

number of scheduled airline arrivals was 278 Der day with

over 97 per cent of the arrivals occurring between 0700 to

2400 hours. Although a number of IFR landings of non-

scheduled aircraft occur, the scheduled transport aircraft

cr'n be expected to account for a very large proportion of the

IFR arrivals at Detroit Metropolitan Airport.

Part of the first day for each measurement period (May 17

and June 2) was devoted to instrumentation checkout and crew

training, hence noise measurements for these days are incomplete.,

However, for the remaining days in each period, the number of

field recordings noted in Table II corresponds essentially to

the number of aircraft on approach passing near the respective

measurement positions between the hours of 0600 to 2400.

Aircraft well off to the side of the measurement stations were

not recorded, since such aircraft were not judged to be on IWR

approaches.

-214-
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Date ?wiei A D C Tet*k a C Total

5-18 In 61 26f 97 38 45 110
n 736 is 17 6

N62 2 10 6 .2 2 10

5-9 D 66 72 61 21? 31 22 26 77
E 7 3 1 21 66
N 12 2 2 A6

5-20 D I135 T3 73 286 22 is 23 63

E 1 2 1 1
5-23 0 65 39 26 W 21 10 6 39~

9 29 12 Is157 112
v 6 3 2 1A3 2 2 7

5-24 D 95 59 71 23!5 19 16 20 57
K 7 6 3 'L6

5.25 D 151 92 125 399 23 1? 17 57
K 29 22 14 65 20 12 7 39
N 7 1 7 15 2 2

5-26 D 65 27 20 Q2
E 10 12 7

N13 6 1

C. P1*8 A NASMNWSMR
Field nose. Neoewdlnwa Reduced Moles Data

foeltiona Posli oris
Date Period A 0 9 F Total A 0 K F oa

6-2 D 69 a1 62 4 11132 26 5 7 3

6-3 D 159 To IT 324 21 19 13 53
E 62 is 11 73 20 5 429
N 12 3 C19 3 2 1 6

6-4 D 99 51 55 205 20 16 11 47
a 10 3 132 2

6-5 D 66 26 60 116 21 11 12 66
K 23 7 6 36 is 3 6 25

N10 2 1 13 2 1 3

6-6 069 61 30 160 20 12 12 66
K3 2511 73 t6 11 2 31

13 5 2 20 2 2

6-7 D 156 99 137 396 166 68 53 296
K 1 19 29 59 26 5 12 61

N 11 ? 13 9 2 1 12

6-6 D 35 12 is Gs 19 5 3 27

6-10 0 9 9
E 30 10 60 Is 5 3 29
N 3 2 2 7 11 2

6-11 C 72 26 63 139 16 S2 26
60 21 22 63 13 12 12 37



TABLE III
TOTAL NUMBER OF ARRIVALS OF SCHED COIERCIAL AIRCRAFT

AT DETROIT METROPOLITAN AIRPORT, NAY 19710

Hour Number of Arrivals

Midnight to 0059 4
0100 to 0159 1
0200 0

0300 1
0400 0

0500 2
0600 4

0700 11
0800 20

0OOO 16

1100 16 i

'200 13
1300 9
)boo 16

1500 24
160) 21

1700 14
1800 e3

1900 27
2000 14

2100 14'

2200 7

2300 3

* Based on May 1971 issue of OffioiaZ Airlie Guide,
Quick Refeverno*,orth Ameri•oa Edition.
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FIGURE 5. SCHEDULED AIRLINE ARRIVALS AT DTW (MAY 1971)
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The variation in the number of field recordings per day

listed in Table II reflects the large variability in',,runway 21F

utilization, with operations shifted to other runways auite

frequently. Also to be noted from Table II is the fact that

more aircraft were observed at position A than at the outer

positions.

For one day of each test period (May 18 and June 7), all

useable recorded data were analyzed. For the other test days,

samples of recorded noise data were reduced. In selecting
r ~the recordings to be sampled, propeller aircraft recordings

were omitted. These aircraft were significantly less noisy

than the jet aircraft, hence contributed little to the NEF

values. Jet aircraft recordings were selected to obtain an

approximate balance between four-engine, and two- and three-

engine jet aircraft. Further selection was made to obtain

a distribution of recordings during morning, afternoon,

evening and night periods.

B. Weather Information

Weather information during the hours of field measurement

is 3ummarized in Table IV. This table lists the temperature,

relative humidity, barometric pressure, and wind direction and

speed reported by ESSA at Detroit Metropolitan Airport, and

the temperature, relative humidity and wind speed observed at

the individual ji.easurement positions. Data are listed at

hourly intervals spanning the period of field measurements.

C. Noise and Distance Tnformation

Table V p-esents the noise and distance information

obtained during the field measurements. Data are listed in the

table according to position, date and time of recording. Air-

craft ideritification was established by inspection of photographs

-18-
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Date Tim 1g

_ _ _ _ _ _ _ _ _ _ _ _ __.. .. a

9 am.$ weditl" bmmsve AUiVpt netol nole IP14114
T kmI Ro.l;. !, Widl VI Fee Rol. Wbd Mo T Rol. %WeN Pee T Ro.16 . , %..T "
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16 76 30 29.180 160 12 A 75 31 a 17 67 08 c l7 61 05
17 75 33 29.170 170 11 A 72 42 & 75 39 05 C
18 71 35 29.165 170 10 A 69 51 06 3 C

May 18 6 56 86 29.140 160 07 A 58 97 02 a 6570 O07 C 6279 03
7 64 73 29.150 190 10 A 63 87 09 7 TO 68 09 C 69 67 00

S8 70 63 29.150 200 12 A 71 72 10 6 73 61 O C 75 58 10
9 ,o 52 29.140 230 15 A 76 59 10 8 79 55 12 C 79 53 12

10 77 49 29.160 230 15 A 76 59 08 82 50 18 C 82 51 10
11 81 43 29.130 250 15 A 70 54 10 a 83 46 16 C 82 45 12
12 83 40 29.120 210 15 A 81 49 10 a r 85 36 12
13 85 34 29.110 230 18 A 84 43 16 B 86 38 21 C 86 33 10
14 89 36 29.105 200 8 A 85 41 20 3 90 :3 16 C 88 32 10
15 88 29 29.100 220 19 A 87 38 17 8 89 33 26 C So 31 10
16 87 30 P9.110 240 IT A 88 39 08 8 88 34 16 C
17 86 35 29.095 230 14 A 8 86 33 09 C 85 37 12
18 84 35 29.095 230 15 A 82 47 06 B 85 36 09 C
19 81 61 29.090 220 10 A 76 54 05 B 80 65 05 C 79 46 07
20 73 46 29.085 180 07 A 73 57 CO 8 C
21 73 53 29.100 190 09 A 71 68 00 a C
22 72 55 20.1)0 190 08 A 70 72 00 B 75 54 05 C
23 70 61 29.100 170 07 A 67 80 00 B 72 61 05 C
24 69 66 29.10C 190 07 A 66 85 00 8 C

May 19 6 52 81 29.115 10O 08 A 6C 9g 09 a 67 78 0o C v5 80 0o
7 67 70 29.120 180 11 A 64 90 09 7 T072 07 C 69 70 04
8 71 64 29.115 200 12 A 71 79 10 a 74 65 10 C 75 62 05
9 75 56 29.115 210 16 A 72 69 10 8 77 59 16 C 77 57 07

10 78 50 29.095 220 16 A 75 66 12 79 55 14 C 78 54 04
11 79 69 29.095 220 17 A 79 57 10 B 83 49 26 C 86l 8 oe
12 82 64 29.070 200 17 A B 84 43 18 C 81 48 04
13 83 41 29.070 190 20 A 184 46 S0 C 83 49 15
16 86 40 29.050 210 18 A 86 44 07 84 46 08 C 64 66 12
15 83 41 29.045 200 20 A 83 49 10 80866 22 C 12
1i 81 46 29.025 200 16 A 81 55 08 B c 81 55 12
17 65 90 29.050 260 07 A B C
18 66 84 29.100 270 14 A 3 C
19 64 86 29.130 210 06 A 8 C
20 63 87 29.150 1fO 06 A 8 C
21 62 90 20.180 240 04 A B c
22 61 70 29.220 290 12 A 64 70 09 8 61 68 09 C 61 63 06
23 57 72 29.250 310 10 A 8 57 66 12 C 58 6C 08
26 54 69 27.28o 320 10 A Ba C 53 75 00

May 20 6 45 93 29.305 220 05 A 49 93 00 3 51 84 00 C 50 93
7 67 93 20.320 230 0' A 51 81 00 8 56 82 04 C
8 51 86 29.335 20 0, A 57 65 02 36173 10 c 59 78 06
9 60 70 29.325 180 11 A 63 62 06 8 65 59 12 C 65 56 10
10 64 50 29.320 200 13 A 65 56 10 B 18 C 69 55 12
i1 65 50 29.310 240 10 A 66 55 10 B 68 50 12 C 66 53 12
12 66 49 29.300 220 14 A 68 56 04 3 67 51 08 C 66 53 08

S~-19-



TAA L"B TVCon't)

Date Ts" Fel
38? LISA WMothar Suej. Alrport peld 71.11T o •, • I n vind Fos T R.o.. W Fm T Rol. wirA Fos, T R,4 1 Win

or N": pig. r. aad °V WI~. •o R"vNu. 3" *F 1k. Speed
_I t. *Me. kn I k _ I k S Im

Vay20 13 63 (C, 29.295 ý;- p A 69 97 0? 065 59 05 C 64 58 0911 64 13 29.291 250 T A £ 6 97 a, a 67 19 o c 6, 47 12
16 69 41 29.245 290 13 A 6 96 Go 3 61 1 12 C 6s 10 0
V7 66 37 29.290 290 15 A '8 441 10 a 69 )- 08 c
18 66 31 29.300 290 12 A 65 37 ot a 63 53 09 C 67 37 13
19 65 30 29.320 32" 12 A 65 35. ' a 451 36 07 C
20 59 39 29.340 310 05 A 61 9 3 50 64 00 C 62 36

May 23 9 60 58 29.405 120 13 A a c

0 62 46 29.395 150 13 A 65 1 6 10 5 66 53 08 c 63 ti 37
i 3 41 2.385 130 12 A 67 45 10 0 68 1 2 12 C 65 1 4 08

i2 4 40 29.3r5 150 13 A 69 45 10 B 68 46 16 C 66 10 07
63 65 40 29.335 130 15 A ,9 45 02 B to 5" 10 C

14 66 37 29.335 140 07 A 7 18 06 a 71 4c 10 C
S Q7 37 29.310 140 06 A E5 43 01 B 71 19 14 C

16 68 3D 29.300 110 08 A 70 49 00 B 68 40 12 C
17 68 35 29..'65 130 09 A 73 16 02 TO70 38 10 C
18 66 36 29.250 140 10 A 7? "3 07 B 67 41 10 c 72 28 03
19 63 41 29.230 14C 07 A 64 47 10 d 63 50 08 C 65 39 05
20 51 41 29.215 120 10 A 6' AS 10 B 60 1. 14 c
21 57 41 29.210 120 10 A 5 59 17 10 C 59 41, 01
22 !3 54 29.210 110 i8 A B 53 17 09
23 53 55 29.2" 110 '5 A B c 59 19 05
21. "A 59 29.19U. A, -5 A 9 c

May 24 12 65 8• 28.975 180 14 A 68 76 09 a c
13 68 79 28.980 200 13 A 72 75 07 c 1"7 80 01
11 71 69 28.955 220 12 A 77 67 07 72 91 12 C 76 66 01
.5 76 61 28.945 230 13 A 75 66 o? B 75 66 18 C 75 70 10Sic 75 61 28 915 210 12 A 76 6#& 10 B 7? 67 111 c so al Of
1' 74 6Z 28.890 190 12 A 76 55 11 5 77 61 09 C 75 66 0O
le 70 59 28.910 190 11 A 72 57 08 9 71 50 20 C 73 53 07
19 66 70 28.940 220 A B C
20 62 87 28,930 240 09 A 8 C
xi 61 87 2e.910 190 06 A C2 ? 07 B C f? 91 O0
22 61 90 28.920 190 09 A B 61 94 06 C

May 25 7 58 81 28.820 230 19 A B c 60 7s 06
a 58 78 28.835 230 13 A 59 78 11 a 6e 66 26 c t0o 8 12
9 58 69 28.8?u 240 15 £ 61 68 10 a c 60 63 12

10 60 62 28.805 250 16 A 60 63 21 p 69 68 18 C 50 12 10
11 56 72 28.905 250 13 £ 60 68 12 S 60 68 20 c 60 68 10
12 56 72 28.915 230 15 A 57 71 14 h 60 73 16 C 59 67 10
13 54 77 28.945 220 14 A 58 69 1' B 57 71 24 C 59 67 i1
1' 5C 60 28.955 250 16 A 58 69 s B 57 71 22 C 58 66 1li-5 55 72 28.965 240 17 A 58 69 08 8 57 71 20 C 11
16 55 72 28.985 260 15 A 56 71 11 B 22 Z 55 76 11,
1' 55 68 ?9.001 250 20 A 55 70 10 B 56 7S 22 C 55 413 )2
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TAM, IV (Con't)

TiSm "s .keeuI. A Ipm a Field Mid ,ield

T,1. R ol vm vim Fee Rl. via • " T Rol. Wini o T Mel. VIM

, . s . . Di. o pe OF "
9 *6 me e 0, t oOisyl 25 6i 5466 2905 240 20 A a 57 " 5370 15

19 53 69 2 9:r5 230 16 A£54 10 10, 5570O 04165 o D
20 52 73 29.(35 i-%o 17 A 52 1 3 53 7 08 c 5S 75 08
21 50 83 29.05 250 15 A a c
22 39 89 29.•01 ,30 13 A a c 51 61 0'
23 49 86 29.W- ,Su 11 A c C 51 75 06
23 39 86 29.081 2•230 1 c

Nmy 26 6 a8 86 29.141 250 J4 A A4 75 06 3 50 60 12 C 69 60 08
7 38 83 29.10( 26 j' A 419 81 06 50 77 13 C
8 3680 29.11 1 27c, 11 A 51 '*,) O 3 51 75 16 C 51 39 12
9 49 73 29.11, 260 12 A 51 1. 06 3 52 72 12 C

10 39 74 29.d,' v 7o : ; A 52 69 09 52 71 13 C 52 75 11
11 51 69 29.22C. 1J l" A 53 67 CA 3 51 71 13 C 51 75 12

20 50 68 29.350 250 10 A 3 51 71 08 C 51 75 02
21 3 9 71 29.350 240 08 A 51 83 0f 3 51 75 08 C

32 49 71 29.350 260 12 A 51 72 07 a C 39 80 05
23 48 71' J9.3f0 290 12 A 49 73 02 3 50 7 3 c
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?AM IV (Ce'ft)

ftte TIM
IST W8 VSetbWer hWae., Air t Field liea Field

T im. i. Nis pd T Mel. R P" I le. Wld e oo T fl. Sd
""-r s',"s O sm o *,,.. -, o *A...

_ A. *Veg. im 9 ha I a,
Jum 2 1* 71 76 29.2r0 230 12 A 3 315 74 66 29.230 230 14 A 78 67 00 37860 1016 75 6* 29.220 230 16 A '3 63 0f 0 71 63 04 217 77 62 29.195 250 17 A TO 49 1i D 76 64 10 3 76 62 1216 75 50 29.210 270 19 A 75 56 10 D ?7 61 05 a19 71 57 29.260 300 16 A O 59 09 D E 70 55 10
June 3 6 51 96 29.1'15 20 O0 A 06 D 58 88 03 E 57 9* 007 56 93 29.435 20 07 A 61 8* 06 D 61 o 8 O3-10 E 05

8 62 84 29.1455 230 08 A 65 7T O7 D E9 66 73 29.455 2 0 09 A 7o 70 07 D 65 80 06 E10 69 66 29.455 210 11 A ? 1 68 0E6976 03 E 67 71 0511 ?o 63 39.465 280 12 A 75 6 D 72 69 06 E 70 68 0512 7? 63 29.460 260 1? A 75 56 01 D 75 58 10 E 74 58 0513 75 56 29.145 280 A A 77 59 05 D 77 52 03 £14 77 55 29.435 280 10 A 77 61 05 D 78 53 08 E ?7 53 0515 7I 50 29.b25 280 11 A 80 54 06 D 81 51 05 E 80 54 08
1A 80 49 29.415 290 9 A 81 51 06 D 8 3 52 05 E 81 48 05
!7 ho 51 29,42o 26o 10 A 82 49 08 D 83 49 04 E 80 50 05
18 60 49 29.410 250 09 A 79 45 o? D 8 2 55 06 E a 1 48 00
19 77 56 29.400 210 08 A D E20 71 67 ?9.400 220 05 A ?6747 00 D 76 62 00 E 75 62 0021 6e 73 29.405 210 05 A 69 79 00 D 70 72 00 E 72 69 00e2 C # 71 29.415 Z 05 A 66 37 00 D 68 80 00 E 68 76 00
23 (5 78 29.420 220 03 A 65 85 00 D 67 75 00 E 67 80 00
24 62 90 29.425 280 06 A D E

Jul 6 58 93 29.465 200 03 A 62 89 00 D 65 75 O0 E 65 75 007 64 84 29.465 250 03 A (1 75 0* D 70 6* 00 E 70 64 00S69 71 29,485 300 02 A 72 69 06 D 7* 58 00 E 7* 58 00
075 59 29.80 250 04 A D 81 51 06 E 77 56 06Z9 19 29.1175 010 02 A 80 570 0 D82 02 E 018158 03-0 53 29.475 2 0 ? A D 25 04 E 82 51 2o

81 49 29.m65 200 07 A 85 '8 06 D 86 50 02 E 85 47 02- 83 16 29.445 210 06 A 85 50 05 D 88 43 0* E 88 46 0*84 46 29.425 280 06 A 87 43 07 D 88 *6 01 E 85, 4 0384 45 29.42C 250 07 A 87 43 05 D 88 35 0* E 07I 84 45 29.405 250 10 A 87 47 05 D 88 40 05 E 88 *6 0017 82 51 ?9.400 230 06 A A6 *8 00 0 E 8( *7 of18 81 1 29.390 250 06 A D 85 53 02 E19 81 51 29.390 290 05 A 84 49 03 D 8*4 9 00 E
2c 80 51 29.385 290 01 A D 80 61 00 E

June b 64 86 29.390 280 03 A 64 9' 00 D 68 80 00 F 67 85 007 67 84 29.390 290 04 A 68 90 00 0 73 69 00 P8 7? 71 29.385 050 0* A 73 86 00 D 7 67 00 09 ' 65 29.370 150 05 A 78 75 0* D 80 61 0210 80 60 29.280 210 06 A D 80 61 02 P11 82 58 29.360 180 08 A 80 75 03 D 83 58 00 P 80 72 05I, 80 67 29.350 160 10 A 78 75 0 D 84 59 06 F 85 60 0513 82 59 29.340 160 09 A 78 77 09 D 85 53 03 F 83 52 0614 83 61 29.310 130 09 A 81 70 05 V 84 59 03 P 85 60 0515 84 59 29.290 110 08 A 77 79 00 D 81 61 06 P 83 62 0*i6 82 63 29.260 140 11 A D 75 86 p17 74 82 29.265 080 08 A 72 98 08 D 73 86 02 p 73 86 00: 8 73 8* 29.2*5 120 13 A 70 98 10 D 71 81 04 P 69 90 0019 70 8* 29.245 120 08 A D p20 66 81 29.270 160 10 A 63 97 94 D 67 75 00 P21 6* 90 29.260 130 06 A 61 90 00 D 65 80 00 P 64 92 0022 6* 90 29.2*0 310 01 A 63 89 00 D 65 80 00 P23 63 90 29.250 130 06 * 62 97 00 0 65 80 00 P 63 89 0024 62 90 29.2*5 120 06 A D p
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TANS IV (Ce'st)
at? LiS voethe Bureau, Aiport Viold F1024 Field

T Sol, r, Vili VIM Foo T Mel. VIMl Poo T 9@2. Wind POe T Rol. Vind
or am. in. DIP. Speed *r mm. spee" or mm. Speed F Num. Speed

S Us. ks. m S 30 0 ka S ha

June,6 6 66 94 29.220 20 0f A 7o90 o0 D 690 00 IF ? 90 00
7 68 93 29.220 260 06 A 72 6 0 D 72 62 00 F

713 8i 29.230250 O f A 76 78 06 80 072 0 T 75 00
S 76 77 29.230 250 08 A 81 69 00 0 82 65 02 F 79 71 00

0 ?0 74 29.220 220 06 A 86 63 00 D 83 65 03 F 62 58 00
62 68 29.260 240 09 A 53 65 07 D 62 69 03 F

i2 66 76 29.330 300 17 A D 60 90 cc F
13 V 8129.250 060 08 A D 72 8 0 00 F

4 75 74 29.220 060 06 A v 79 68 00 F
79 69 29.210 210 06 A D 83 55 02 F

1g BC 65 29.17C 210 06 A 86 51 07 D F
'7 8C 65 29.170 200 08 A S2 61 09 D 83 51 C2 F

:8 77 0~ 29.150 2:o 06 A 79 66 oil 06 6 so Ch U
?7 ai 76 29.160 !9^ 07 A 75 76 00 D 77 71 02 F 7f 74 0O
72 82 23.160 190 07 A 76 0o 05 D 74 78 C2 F 75 78 00

21 71 87 29.160 19C 10 A 74 83 02 D 76 74 02 F 73 ?f 02
2e 72 62 29.160 Z30 11 A 75 71 O7 D 7" 82 02 F
43 72 72 29.160 23C 10 A 74 89 00 D 74 70 02 F
24 71 71 29.1K0 ; ", 03 A 7? 16 00 D F

'Une7 61 6 76 29.17'. 22- 10 A 70 '7 06 0 7C 68 0C F 75 74 C3
7 67 76 29.170 210 07 A 7C 74 07 C 71 72 02 F
e 7% 75 29.17M 220 08 A 74 69 12 D 7h 74 03 F 73 '3 .5

72 76 29.1(C 2 10 9 A 50 66 08 D ?7 71 03 P 75 66 05
1, 78 70 29.150 23C 10 A 86 ,0 10 D 82 65 05 F 79 71 C5
11 30 69 29.151 23: 12 A 84 66 12 D 06 63 o1 F 21 7? 05
12 82 67 29.140 30 14 &85 3 15 D 86 6 C( F 8s cc 04
1 83 67 29.110 220 15 A R7 f2 12 0 87 a4 F
;4 84 67 29.o80 210 15 A 87 57 08 D0 8 Of 7
.5 84 58 29.350 i20 15 A 88 '6 10 6 -6 F
i 81 57 29.015 230 15 A 85 5: 07 D 85 Ft F 85 5' 5
.7 70 76 29.055 250 14 A 72 82 00 D F
e 71 82 29.or0 Ž20 04 A 73 82 00 D 75 86 7Z 71 90 :c

72 76 2 -.-0L 20 06 A 78 71 03 D F"72 66 Ž10 09 A 74 t9 03 D 73 82 :r F ?f 7 o:
£ 9 76 29. C ISO 08 A 73 (9 07 D 9 05 '2 F
: 39 79 29.C'F 200 07 A r 69 95 72 P 73 82 05
E3 69 86 29.060 240 08 A 72 86 00 D 69 ý5 cc F

64 29.0£ 260 06 0 69 95 02 P

'5 ' 2.'~ .d 5 A 0 F
81 21.2 C 30o 12 A 57 8, 10 D 57 88 04 F 59 78 Oc

C6 83 29.23. ,00 12 A 59 - e 08 v 58 0" o( P 58 63 00
t6 81 m .2(0 350 10 A D 59 83 03 P 59 89 08
'.0 78 ?'.,2 10 10 A (2 4 11 C 59 83 07 F

1 C £1 72 29.3 Y 360 12 A C2 74 12 D 57 94 07 F
14 61 70 29.310 36o 12 A 61 69 10 D 57 94 08 F
15 60 70 29.330 ?C0 10 A 63 69 07 D 57 94 07 F
;c 63 67 2q.330 o10 10 A 64 70 06 n 57 94 07 F
17 64 63 29.330 34C 11 A 65 63 08 D (1 89 08 P

Ju1e IC 4 65 56 29.4.C 1SG 07 A 68 36 05 D P
Ž0 1 65 29. 42c 171 06 A 63 5^ 03 D 67 58 OC

57 59 29.430 110 06 A D 58 8 00
Ž2 55 66 29. 43C 23C 03 A 59 Of) L 0 70

23 56 62 ?9.4j 1, 0 C5 A 57 6 00 0 P
24 54 72 ?9. 4C -ý 04 A D p
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I I (Cm't)

9 ,ol. ,athko "r•e •7,o0_. ,"" W. p P" Smo. I. ftp@e se " md FiRel. 1*l8

*, ~. I... ,o. ,o~u ,, .
OF __.____ . ... ofo. M T" *. 4e aim. "pes

Jume11 13 79 53 29.3653n0 10 & $4 52 07 F
SO142.553 11 &li 12 48 F2 S

is 76 SI29.355 2S0 10 A 61 55 04 t
16 ?7t S 29.335 230 1o A 41 55 o6 0 T
17 ?9 63 259.300 220 08 A 2 5? 050 F
:6 ?T 62 29.290 330 06 A D

766?729.290 230 05 A 77 65 03 D 03 F
21 7& 69 29.300 230 06 A 76 59 00 0 00 F?.8 CC

"" 2 73 29.300 220 05 A 75 70 00 D 00 F
02 I ' , ,29.300 230 06 A 0 F 73 00
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Ylueom Aone An Us"=~ ama

__ _ t ?.l A/ n M SO= a WI. m I M
& 5-17 1135, 3- 1572 .2 96.8 76.5 616 0.8 ".5 M.e -2.3 15.0

1213 838 -T4 76. 68M3.3 69.2 91.1 91.1 -1.2 19.03 .1 MI' I 1:.' ":.
111 727 U.2 77. 6 .. U-1 -2.1 13.5

156 56.2 a'52 I.2 18. : I
1213 727 2521 00.2 62. TM. :20:1.0•a2 •-) 1653 83.6 84-t. T5:4 .0 T 1 16.0
1805 61.9 62.3 7.9 .55 19.9 61.6 62.0 0.3"
1811 00-6 5 3.5 72.9 e7.0 6.a 5 61.0142 .9 .3 `.5 .. 9 .. ,. 18.5

1832 07 2.72 63.6 73.9 77.7 632 63.9 6. 12 1.
1650 727 22S2 96.? 65.8 75.6 80.8 86:. 67.8 17.5 -0.7 18.5
1509 560 1975 13.2 63.2 73.0 75. 61.0 P.1 68.2 -0.9 14.0
1512 V-10 1806 92.9 93.3 83.1 9.2 91.6 92.9 93.9 0 25.5

A 5-18 0611 105.8 98.0 91.8 100.1 104.8 109.6 105.8 -8.8 11.0
0630 63.1 61.5 72.8 77.2 83.1 63.9 68.1 -0.6 19.0
0615 90.0 67.6 78.1 08.0 90.7 91.7 91.4 -1.7 16.5

A 5-18 0728 99.7 98.1 11.8 92.3 98.5 101.3 100.0 -1.6 16.0
0743 95.7 91.5 83.0 90.3 95.8 97.8 96.9 -1.7 15.0
0787 86.1 86.0 73.1 79.1 65.1 66.0 86.6 0 ! '0.5

1750 206.7 99.9 91.9 100.6 105., 10.3 105.6 -2.60753 68.6 66.9 76.9 63.8 19.3 69.9 90.1 -4.3 J0
0757 707 227?3 98.9 91.8 03.3 91.6 96.6 101.6 98.1 -2.7 13.m
0801 720 1780 103.6 97.? 91.6 1oo.1 104.2 1068.6 10.8 -5.0 11.0
0803 727 2305 83.2 82.7 72.9 77.2 62.6 86. 68. 1 -0.2 22.5
0805 7?7 1576 95.0 90.9 82.5 89.1 95. .962 96.8 -.1.2 19.0
O01r DC-S 1577 96.5 98.2 68.6 92.0 97.3 96.7 97.? -0.2 20.0
0620 727 1585 95.9 91.3 82.8 8.0 96.6 98.3 97.5 -2.8 11.5
0822 707 1616 99.5 Q4. 63.3 90.0 96.L 100. 98.9 -0.9 18.0
0826 7"M7 1966 95.- 9".7 81.9 68.9 98., 98.6 96.0 -3.1 16.0
1836 727 1526 09.6 95.0 A5.6 91.9 99.1 100.6 100.3 -1.2 19.0
0868 580 1060 89.5 87.9 80.8 A2.? 88.8 91.7 90.1 -2.2 15.5
0852 727 2305 84.9 83.? 72.3 77.7 84.0 84.4 84.7 0.5 2M.5
0901 737 2011 P7.4 As.0 76.9 81.5 87.8 84.8 86.5 -1.0 15.5
0908 707 1078 80.9 10 A 70.1 76.5 e2.5 65.6 68.3 - .7 14.,
090p B-99 77.8 78. j 66.0 73.2 79.7 82.8 60.6 5.c 9.5
0910 720 1673 103. ) 6.1 89.0 97.A 102.5 106.5 103. -3.4 11.1
0933 727 1731 I1.r, 00.2 81.6 M6.4 94,.4 45.0 94.6 -3.c 12.5
1011 5Ao 1926 op.n 0•6 .1 7 .0 80.2 65.9 90.2 87.4 -2.2 14.5

IO1€ 727 2570 82.5 02.8 72.3 76.6 61.P 82.6 83.6 - .1 22.nIr,?1 727 3056 Po. 6 aO-4 70.2 74i.7 70.7 sJo.4 01.2 .2 23.5
1023 8AC-111 1958 P2.0 1.2 7?.0 77.2 82.6 83.6 83.6 -1.6 16.51025 Dr-') 2015 92?.1 04.6 71.3 85.0 91.6 92.9 92.6 - .8 18.0

1'17 Dr-9 19 2 Q1.2 67.Q 81.0 88.1 98.0 95.0 98.3 -3.8 13.0
1''? 727 1657 11.6 qqA 79.0 65.3 92.1 92.8 93.2 -1.2 16.0
: bAC-111 1829 89.0 87.1 79.0 63.6 89.7 90.7 90.6 -1.7 17.5
108r 707 1711 96.8 92.8 83.8 90.2 96.3 99.3 96.2 -2.5 13.0
10o3 DC-I 1652 98.0 90.0 60.3 87.5 93.8 98.6 98.7 - .6 16.5
1087 720 1987 92.8 88.9 79.9 66.7 92.3 98.3 93.5 -1.5 16.5
1053 737 1616 86.6 8s. 75.2 60.0 65.9 86.8 87.8 - .2 18.5
1103 DC-9 1801 84.9 83.8 78.6 79.1 68.9 85.5 86.2 - .6 16.0
lO 720 1535 lO5.q 90.2 92.2 100.9 105.5 110.8 106.5 -4.5 9.0
1106 01.3 R8.0 79.1 65.1 91.6 92.6 92.8 -1.3 16.0
1116 111.2 0,.8 A4.0 96.3 101.2 105.2 102.0 -4.0 9.5
1116 707 1469 98.0 90.7 61.7 67.8 08.0 95.9 95.5 -1.9 16.0
1120 737 1278 97.q 93.6 83.7 90.3 97.2 96.8 98.6 - -9 20.n
1124 717 1785 9b.0 89.5 81.1 67.5 93.6 96.7 95.0 -2.7 13.0
1133 580 1755 P7.0 85.7 79.0 60.7 7. 89.9 86.2 .2.0 18.5
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YANZ T (Can't)

as" Tua- A/C Naoi. U B mL A-level D-lovel M IXULM FULC 0 d
_.u iu 43 P

-19 113 51 .9 s9. 65.0 66.5 67.0 -2.7 13.0S. 176 9. .9 91. 92.7 92.2 - .2 20.0I DC- 1753 92.2 .5 1.6 9 .2 9 6 -2.7 9.51200 727 1567 96. 9 62.1 66.3 9).9 96 95.6 -2.,' 15.01212 Jet-con 8.e.? 6.2 77.6 62.7 66.4 69.? 69.7 -1.5 19.51215 727 232b 16.6 86.0 76.6 76.8 66.6 86.6 65.0 0 21.01219 DC-9 1356 96.6 90.3 62.2 90.3 96.7 99.3 97.9 -6.5 10.01221 727 1w 94.6 92.7 83.6 69.5 96.6 97.9 97.9 -1.3 19.51252 727 1681 r0.2 6.69 77. 83.7 0.1 91.5 91.1 -1.3 16.51256 727 2053 .6 65.7 76. 2.7 9.3 90.5 90.1 -1.9 1.01257 DC-9 1521 66.2 85.5 75.4 81.1 67.3 88.3 88.9 - . 21 1.01316 707 1960 95.2 90.7 62.7 90.0 95.3 97.0 96.2 -1.8 13.51317 560 loao 83.1 62.6 75.2 76.8 82.5 65.7 63.6 -2.6 12.51328 DC-9 190m 91.6 87.7 79.0 65.9 92.3 93.9 93.3 -2.3 13.51409 727 1Q05 92.2 86.5 79.3 9,.6 92.6 93.9 93.6 -1.7 15.01600 717 2328 88.5 68.9 7,.7 81.7 '06.6 69.3 69.3 - .8 19.5141) 727 1711 95.5 91.7 63.7 69.8 96.7 96.4 97.5 -2.9 11.51621 DC-! 1566 90." 86.6 80.9 86.6 90.7 Q2.6 ,2.2 -2.0 16.01627 VC-10 157," 95.3 93.8 85.5 99.9 96.1 97.1 97.1 -1.8 17.01,12 BAC-111 2n" R89.? ?7 .1 79.9 0'.1; 90.0 91.2 90.7 -2.0 18.01466 680 14 4 - ','r € `}•. 85.6 00.1 95.6 46.6 96.7 - .P 15.01656 581 1ff3 o" 85.9 c 7.9 79.6 65.3 89.5 87.1 -1.9 16.01500 727 !731 92. o '6.9 78.6 9k.9 91.3 12.9 93.1 - .6 16.515nk 7'7 If*I'- . 8'.7 77.I. 83.6 9n.1 91.5 91.2 -1.q 16.51513 707 213n 111.1 in0. 1 90.1 Q4.3 100.3 101.0 101.3 .1 20.51515 59' 154n 86.1 's.. 77.3 79.7 85.6 89.1 87.0 -2.0 15.0i1u6 721 F1651 9`}.r •,.1 5.9 96.0 9-.R 102.2 QQ.' -2.7 12.51527 747 laI2 13.3 "•.9 'l.6 06.2 a2., q0.3 96.1 .1.0 1F.51530 9 156'si -5.n t2.4 76.3 70.k 86.5 "7.1 05.7 -2.1 18.01533 717 1€3o 92.0 80.9 7P.9 96.2 90.1 93.3 03.6 - .7 18.51536 727 13€6 93.6 90.6 81.6 87.4 96.- q5.1 95.6 -1.6 18.5153P 721 1r3l 100.q 96.2 8o.1 )4.4 99.2 113.1 100.0 -2.3 12.01531 71? I1}" 94.4 ol.4 82.2 07.r 93.7 q0,.2 25.3 - .8 17.51541 5t 1€?2 P7.1 R6.7 91.4 *?.- 8 ).1 21.6 p9.0 -3.7 11.0154( 727 261A 22.s R2.2 71.6 75.7 01.0 82.7 e3.7 - .2 22.01WS- 737 7?12 '3.6 83.5 73.5 77.9 '3.2 86.2 $1.Q - .6 20.51(1? 727 223A R3.8 '2.9 746.0 n 6.7 P4.1 80.3 -6.9 - .5 22.51I'.) tC-' 1'2? 96.6 12.1 42.7 Pq.9 95.1 47.0 06.O - .9 18.5161,. 717 1753 96.1 21.6 83.6 91.0 95.8 98.2 96.7 -2.1 16.01617 '•- 2"10 P-'.3 '3.1 72.1 76.5 82.4 86.3 86.1 1.0 29.51628 'nA- 1' 18"n 82.3 R1.n 69.6 76.3 eO.s 82.1 83.3 .2 26.0163n 7.7 Iq13 95.5 93.9 73.0 7-.0 '6a.0 M6.9 A5.5 .6 25.013V --q 1521 o.€ 96.7 7r.6 81.2 q7.5 89.0 89.2 -1.6 15.01640 "?7 156f 6.5 91.1 q1.7 87.2 93.5 05.1 95.1 - .6 18.5164I 707 1515 97.5 92.6 86.6 91.9 97.2 99.3 97.9 -1.? 17.0171o 717 191' 100.3 93.5 81.2 95.7 100.6 105.5 101.6 -5.2 8.51737 '0" 2260 74.q 75.6 68.2 71.9 77.2 79.7 79.0 -6.8 10.01W0' 727 1632 96.Q 86.1 77.8 82.2 88.2 89.0 88.7 -2.1 16.51813 7M7 2104 93.7 93.1 76.0 76.3 93.8 86.7 86.5 -1.0 18.01821 7)7 146 97.7 92.2 '3.9 91.1 96.S 100.1 97.5 -2.4 15.0182? 727 P320 87.1 M4.9 75.2 80.6 86.9 87.8 87.9 - .7 16.5192) 737 1675 89.5 86.1 76.0 82.9 P9.0 E1.9 90.0 - .4 19.01852 58n 32q1 80.1 78.3 69.6 72.4 78.3 81.0 79.6 - .9 26.01855 !-11 69.6 62.1 60.2 67.3 71.0 72.6 77.2 -2.8 17.51956 r-99 61.2 6R.3 60.3 F15.7 71.3 73.2 73.7 -6.1 11.51858 )8o 1a8n 97.5 86.1 70.5 41.q 97.6 00.q 88.8 -3.4 12.5A 5-18 1907 707 1581 105.1 98.3 89.6 98.3 103.6 108.0 106.3 -2.9 13.51916 727 157 92.7 88.7 79.2 es.7 92.6 93.7 93.A -1.0 16.51915 580 1•65 87.3 86.3 79.9 82.5 88.5 91.2 89.4 -3.9 12.0
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DO-" A/ BMW Ma .... ""--0" "wom MR• MI-
ft ItB a u d nIS me a- I a"

77 1142 96. 692.2 66.5 2.4 96.6 li.$ 99.5 -.3. 10.591-o 6 TaT 727 176 .92. U 79.5 93.1 o N9 -2.6 15.5
192 72? 16 1. 1 . . 2 -2.1 16.0
1929 . 2 ,, ,,.1, -:. Is.2 ..1192 !, .0 9.: ,:, -. 12.5S193a Ti 91.9 99-0 11-9 I4.2 "A 91.T 92.1 .2 25.51937 720 172 01.7 95.1 67.7 96.3 100.6 105.8 102.1 .4.1 9.5

1939 TO7 1616 106.3 97.6 90.0 98.7 103.5 107.68 10.3 -3.5 12.0
196?2 3-0 70.2 69.6 60.0 ".3 71.3 72.2 73.1 -2.0 15.51966 727 1637 • 1.3 60.2 71.9 75.7 f1t 63.5 6.9 -2.2 15.0
1950 727 29S 64.7 63.6 7.: 6 65..5 - A 21.0
1950 - 1839 0.4 67.3 1111, 8 91.6 93.2 92.6 -2.8 14.0
2001 ". 05-4 86.8 66.0 -6 20.;20O5 00O. 931 09. ".4 101.0 105.5 101.6 -4.9 8.5
2008 70.5 70.2 59.0 6a.1 69.2 70.6 72.1 - .1 26.0
?o16 91:5 88.1 77.2 66.6 91.1 9:.7 92.6 -1.? 20.5
2020 .1 15.4 75.0 81.2 7.1 M.8 88.1 .3 22.52026 92.6 67.8 79.3 86.7 93.3 95.0 93.8 -2.6 11.5
2030 102.3 96.1 66.5 96.5 100.5 103.8 101.3 -1.5 18.5
2033 79.5 75.5 66.2 73.5 80.0 82.6 62.2 -3.3 11.5
2039 93.9 91. 63.:1 88.1 96.3 95.6 95.6 -1.5 19.02061 96.6 90.4 60.5 87.6 96.1 95.1 95.2 .5 16.5
2051 98.4 91.6 63.2 91.5 97.0 101.2 97.9 -2.8 15.5
2102 106.7 97.7 90.9 99.5 106.6 107.8 105.3 -3.1 12.0
2119 9. 6 90.7 81.0 P8.6 96.? 97.2 95.6 - .8 17.0
2137 93.5 69.6 79.6 86.9 93.6 96.5 94.6 -1.0 16.0
2139 96.7 90.0 60.0 67.3 93.7 95.1 96.8 - .6 22.0
2161 95.1 91.6 82.8 69.8 95.9 96.9 96.8 -1.8 16.5
2166 102.3 95.5 87.6 96.6 101.6 105.7 102.3 -3.6 10.5
2151 78.3 76.2 64.2 70.2 75.5 60.1 78.2 -1.8 16.5
2158 90.6 87.5 70.3 65.2 91.5 93.2 92.6 -2.6 11.5

"A 98 2233 95.0 91.9 q1.3 e.6 96.7 97.2 95.6 -1.6 19.5
2267 100.8 93.6 45.6 96.6 99.6 102.5 100.3 -1.7 16.0
23'1 96.6 93.2 AS.A 90.2 96.1 96.1 96.7 -1.5 19.0

5-19 0662 DC-9 1795 90.6 17.6 77.0 63.6 89.7 89.7 91.3 .7 2?.0
5-19 0707 DC-9 ?07 92.6 .9 779 05: 91.6 93.2 92.9 - .6 21.0

0765 720 150N 99.5 92.5 66.2 92 97.2 102.0 98.7 -2.5 12.0
0751 727 1466 96.6 91.8 86.0 91.7 98.0 99.3 98.9 -2.9 16.0
n613 Dc-6 1851 18.1 q5.3 85.2 90.3 96.7 99.6 99.3 -1.7 19,0
0836 707 2367 07.6 66.2 75.7 60.0 65.9 $6.9 67.1 .7 Zb.0
0638 727 3135 61.0 60.2 72.6 76.7 62.1 82.5 82.8 -1.5 22.5
0866 Dc-6 1679 100.6 96.9 63.3 91.1 97.5 100.6 99.0 .2 26.5
0850 727 1766 93.9 89,6 81.2 66.1 94.5 95.8 95.6 -1.9 17.0
0858 737 1967 @5.9 63.7 76.6 81.3 87.6 63.1 8.0 -2.2 17.0
090? 727 1615 931.2 8.6 79.7 86.6 93.0 96.1 96.1 - .9 17.5
0908 3AC.-111 29 6r 65.6 86.5 77.3 82.0 86.6 90.1 90.6 -3.5 17.0
0924 Je -Corn In1) 85.7 63.9 76.0 61.2 T7.6 86.7 90.0 -3.0 8.5
0928 727 1731 90.6 87.9 78.0 86.7 91.1 101.8 92.3 -1.0 17.5
0960 Jet-.tar 85.9 65.8 76.3 60.9 66.1 87.3 66.1 -2.6 16.0
0957 R-91 78.3 76.7 67.5 76.9 60.6 81.9 82.4 -3.6 9.0
0959 DC-9 1767 94.0 86.9 79.6 87.3 93.6 95.0 96.5 -1.0 16.0
1008 590 1736 66.8 85.9 78.6 60.5 65.6 86.2 07.6 -1.6 16.o
*912 727 1755 95.1 90.2 62.0 66.9 95.7 97.5 96.6 -2.4 16.0
1531 DC-8 1679 99.2 •2.7 8 .6 91.8 97.0 101.2 98.0 -2.0 16.5
1537 720 1517 103.6 96. S8.P 97.k 102.5 106.8 10 .1 -3.4 10.0
1539 727 1645 93.1, 69. 60.0 66.3 92.9 96.0 9N.2 - .6 20.0
1561 720 1556 103.6 96.9 89.7 98.5 102.9 106.6 103.8 -3.2 12.5
1543 727 1798 93.8 69.7 60.2 86.2 92.6 93.9 96.5 - .9 20.5
1545 DC-6 15P19 101.0 93.5 85.1 93.6 99.6 103.3 100.4 -2.1 18.0
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YAEt I (Cen't)

on -RSCbe ft"m A/C usltmece limt son A-le0el 3-lve now vE c__ _ _ _g.unse a MIA doB we tals NM A-,9.5 9 .7 6.2 95.2 969 96.1 -2.3 22.51551 727 176M 92.0 6 7'.9 .:9 91.1 92.2 92.5 - .2 18.012 C-l 165 39.2 6 .2 It.2 W.0 90.0 91.. - .6 18.0155, wc-e 1571 1o1.6 95.7 05.9 93.6 9.7 103.6 1o. - .8 18.01556 ?3? 1351 9.3 0.9 2.,6 .9 9.3 9-.4 96.9 -2 15.51601 727 2 90.0 3. 76.6 .9.2 90.6 906 .9 20.0"1609 727 1 92.1 3. 1 78.5 65.1 91.3 9:.5 92.6 - ., 16.,,* --19 2119 98.3 93.4 63.8 92.5 97.3 9.3 "6.4 - l. -1. .2126 86.5 3.t 73.1 768.3 63.5 $5.7 .6.1 -2.? AE o2133 96.3 92.3 6 .5 9o.o 96.5 97.3 93.0 -1.0 16.5
2143 6 5.; 7.0 62.1 6.3 99.9 to.: -1.1 17.51.6 63 V9 752. 79.5 85.0 85.7 86.0 -1.1 17.)2196 93.9 91.1 61.6 07.6 93.7 96.9 96.3 -2.0 13.0A 5-19 2251 79.9 80.7 72.5 76.3 81.7 63.1 94.7 -3.2 15.52136 100.5 95.3 68.2 96.3 '00.1 10•.1 10.6 -3.6 10.52301 76.8 77.3 67.9 71.6 76.7 '7.8 78.1 -1.0 23,02321 7M.6 76.1 68.2 72.4 76.1 79.2 79.5 - .6 26.02336 q389 86.1 77.M 81.2 87.6 91.0 09.6 -2.1 16.0

A 5-20 0832 92.4 R,.. *1.0 87.q 93.0 95.6 93.3 -3.2 13.50834 U3.6 8. 2 32.1 88.2 93.7 96.2 96.1 -1.6 16.50836 BAC-111 1630 89.7 16.7 70.0 83.3 90.0 91.6 91.5 -2.1 14.5
0855 727 1581 93.0 90.5 60.7 86:9 93.3 95.2 95.0 -1.2 16.01004 BAC-11l 1686 83.1 82.7 72.2 76.6 02. 63P. 4 3.5 .7 23.01013 727 1813 88.5 C6.9 77.0 81.6 87.6 66.6 68.9 .1 22.01020 727 152P 95.1 91.3 62.6 89.0 96.0 97.6 97.2 -2.5 16.0
1030 DC-9 181" er .'3 88.0 78.6 65.1 91.b 92.4 92.3 -1.6 16.01048 737 1967 85.5 94.7 73.2 77.9 83.5 63.6 65.1 .0 28.o1051 720 1591 9S.9 91.7 63.9 90.3 95.9 98.0 96.5 -2.1 15.5110? DC-8 1429 "••2 21.7 83.5 90.2 96.6 99.0 97.5 -2.8 12.514103 BAC-1 1 1 I .• ',. 9 .3 9 . 104.5 109.3 105.4 -4.9 8.0148 BCIl 1536 "n.1 •. 77.0 61.9 88.1 09. 0 89.7 .1 21.0
1321 727 1826 n8.7 '.6 76.7 82.3 98.5 89.68 qq. -1.1 17.5
16,22 DC- 9 1676 97.3 92.9 84.4 g0.e ()7.5 99.4 918.9 -2.1 16.0
1436 707 1712 17.k Ift. 0 11.7 100.5 106.3 110.1 107.P -2.7 10.51443 D:-10 1606 97.3 02.9 83.3 97.8 93.3 99.9 95.0 0 22.0148 727 16217 A.9 V .4 70.6 q2.4 3.86 09.5 09 . -2.6 15.01452 T-39 8 3.6 07.5 73.4 78.6 03.9 65.3 84.6 -.1 19.5
1137 *"-1 2111 87.3 98.1 78.6 82.8 98.5 90.6 98.7 -1.2 16.5

F1•16 747 15r9 )'1.2 95.• OC .6 91.q 90.4 100.7 99.1• -1.5 19.5
1522 727 175 P6.4 83.1 74.8 79.3 e5.5 86.3 87.3 - .4 19.5
55- 3 110 C 7.)0 1697 1•3. 93.1 45.8 94.1 9.89 103.5 930.0 -3.5 S.01535 720 1621 921.1 p.k 80.9 86.3 93.2 96.0 9•3 -2.Q 12.51153 72-9 2017 89.9 68.8 78.0 80.6 66.1 86.9 87.6 -1.5 19.511 7 DC-9 2111 87.4 07.4 78.6 82.8 88.5 89.1 89.6 -1.7 16.01151 727 1785 65.1 86.9 77.4 75.3 60.6 8.3 8.7. -1.0 18.0

160 72 2176 e076. 6. 31 8.6 983.$79.1 -3.0 19.5

15360 72 10 7n )3.? 7533 80 83.7 87.2 92.8 9383 93.5 - .1 23.01545 VC-72 1537 92.6 92.1 A2.9 06.t 91.9 93.0 93.1 - .4 20.51556 727 2017 89.9 89.8 78.5 903.2 9.1 89.9 90.8 0 23.01558 DC7 1508 95.7 Q 3. 832.9 90.2 95. 96. 96.8 -1.1 17.0

16560C0l 0 8 7 . 7. 9 1 7 . 77. 78.3 976.3 -1.8 1 7.5

6 727 1657 p 87. 6 R.3 79.2 02.5 89.4 89.3 89.3 -1.7 11.016n0 73? W49 80.1 83.1 7 08 75.3 1o.4 81.k 3 1.7 -1 1 18.01681 720 8417 10.4 05.5 76:6 82.1 89.6 91.7 91.1 -4.3 9.5
160? 727 )1907 114.A P5.5; 75.4 80.6 86.7 88.2 87.5 _1 h t, .o.
1623 1.0 82.7.1 77.2 76.1 81.9 82.9 83.1 .2 20.0
1625 70? 2079 91.3 Re).) A2.? 90.1 94.o 97.5 95.3 -4.2 10.01655 727 1568 95.5 93.7 84.5 A8.9 95.4 96.6 96.0 -1.1 17.01656 BAC-211 2098 76.5 77.9 69.1 72.6 77.6 78.3 78.4 -1.8 17.51906 90.3 86.6 79.1 85.2 91.1 94.3 91.7 -4.0 11.01809 85.1 84.1 72.0 77.,2 81.1 84.7 04.0 .4 26.01812 87.2 85.5 . 6 2:3 0 .3 91:7 09.3 -6 i• 10.51814 89.0 87.1 77.9 2.8 889 90.1 09.5 -4.1 19.0
1817 96.7 90.5 82.9 90.3 96.5 100.3 P'7.1 -3.7 10.0
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TAMU v (CMpt)

F" Do TIM We 9 18tan.. anL WL A-lwlI 1%149.l "M1 r11 H8C o
*g a L o mm

A 5-23 1616 (7.1 06.3 76.5 81.2 67.3 67.6 67.9 - .5 19.5
A 5-23 2009 69.3 69.6 79.6 63.5 6.9 09.8 - .5 19.5

2009 77.6 77.0 68.3 73.0. -1 . .
2014 16.6 62.6 72.5 77.5 al"s.. - .9 2o5
2130 78.5 •79.2 66.3 72.0 77.6 76.6 .9 23.5
210 79 6, . 5 . .0 0.6 -2.1 13.5
2140 3.1 77.6 72. 6 9 : 3.1 - .3 23.0
215r 64.9 65.0 75.5 796 0 65 66.5 -:.6 21.0
215 99.6 93.0 65.6 93.6 91.9 99.6 -3.7 9.5

71523 20•?.1 76.3 66.7 71.0 T6.0 T81.3 77.6 -6.4 .
2219 67.8 16.1 76.1 61.1 67.3 69.1 B8 6 -1.3 17 0

2221 101.6 95.3 69.1 97.1 102.2 106.6 102.6 -3.0 11.5

S•2 13 77 177 9 3. 2.4 e3.3 900 97.8 99.5 98.9 -IL.3 16.0
.1441 727 Ij5SA 97.3 '12.7 e3.3 "0.1 97.6 99.0 98.5 -1.7 14.5

S1455 72?7 1133 8. . 76.7 82.6 8q.1 $9.8 "0.0 -1.1 21.5

S153 VC-I 1'rin 99.7 97'. 59.3 96.7 100.9 101.9 101.7 -2.2 18.P
!515 1713 0.3.c 86.8 90.7 96.9 96.7 97.9 - .3 22.5
1517 721 .673 . 1.4 93.2 102.0 106.7 111.0 107.6 -3.6 12.0
1520 D1-" i5s 1112.8 '5.= 8.,6.5 95.0 131.0 106.3 102.1 -1.5 17 5
Ilr7 De,-p . 1.' .'.' 66.? 92.5 99.3 1•2.8 101.5 -1.2 1".5
1ý?n 1'L. "I S 8.1 '.o '.0 3." 89.7 90.1 91.1 - .9 15.5
1'.3 DC-? .71P 103.6 ' .' "7.5 9;.0 101.9 1,5. 112.Y -2.2 15.5
1-, 717 112? InT. . ; 13.6 112.1 "37.2 1:9.6 107.Q -3.' 11.5Ir a 727 IP25 or.4 11.7 e2.2 Q9.Q 96.1 ý(.," 96.9 -1.ý3 15.0
16,)) ?37 15,11 q2.0 2.1 71.Q P7.7 .93.0 93.5 Qt.3 - .7 1q.5
1633 '- 9 171P 94.6 " . 0I.6 '9.1 95.4; 97.1 16.5 -2.5 1i.c
166 727 ill? IM. . .ý ME. 15.0 96.3 95,6 -2.2 13.51637 727 iri,5 97.u 4." ." 91.3 98.5 99.9 :o. :5 13.1
1410 Dr-) IU73 ý9.4 14.i 04.1 79.5 97." 99.A '9.3 .. k 2.
1(141 BAC-111 1.721 R•,.4 M .7 70.2 013.4 09.6 09.6 91.3 -1.2 16.0
IF4 In. l),,1 707 f•£3 I6 ". . 100.6 105.5 109.7 106.3 -3.1 13.5

"A -:5 P.2 07.7 70.1 P.3.4 89.5 g90.5 90.1 -1.3 20.0

I921 OAC-1:1 1701 8q.p 07.6 PO.2 85.1 9).2 92.3 91.8 -2.5 19.5"2e4. 717 1 1101.2 loc. 8Ia.7 97.2 101.7 105.1 102.8 -3.9 10.0
•'r " N 9 4. . q f. 'l 87 .2 ?3. 4 95 .3 911. -1.3 1 8.5

"o,16 727 1681 91.5 8o 4 79.0 85.8 92.3 93.6 93.0 -2.1 !5.0
1015 727 ?209 Ps.s ob.6 74.q 79.6 05.4 85.9 96.7 - .1 20.5
1017 Dr-., 1754 93.1 47.1 80. 6 S.8 93.1 96.1 93.q -1.0 17.1
1046 pc-: 1555 110.6 96.5 85.1 91.1 97,5 101.9 101.0 -1.3 20.5
105o 72) 1861 90.7 A7.1 77.1 83.1 68.9 90.7 91.7 0 20.5
VIC5 46.5 93.8 74.9 81.2 87.1 87.8 88.2 -1.i 15.0
1113 hr-• 173, 0.6 07.4 77.9 86.5 90.5 90.9 91.5 -. 3 19.0
i 1I 72ý 17C,2 111.6 9•.I 89.7 97.6 101.7 105.6 102.2 -3.3 13.5
110 727 1589 96.R 13.3 A8.0 90.6 97.0 98.2 98.0 -1.6 17.5
1),? 99.8 18.5 88.9 93.5 99.6 100.3 10n.1 - .5 19.516no 737 1.4F9 1(10.1; 1ý,q R17.4 95.1 100.6 i0l.8 101.5 :'3" 6•
1614' 7.•7 Ir,74• €3.2 49.0 80.5 86.9 U•.6 ( .a 9:e1:. ', . 1:05
161 9 "r'- ,, 3 1•• 3.4' 89.6 81.4 9'.0 9 .8 96.1 96,2 -2.7 13.0
1620 7;' :€'/1 107.1 I00.1 93.1 101.9 106.7 109.9 107.8 -2.6 12.5

162 7 7 1V16 !04..P lo .A 92.8 101.2 106.8 110.2 107.1 -3.4 )?.5

i I., De-e "3qP, 97.' P 9I.• 86.0 90.1 97.0 98.7 91.8 - A9 19.5
1,114 ql.l 12.2 82.7 89.5 95.9 96.8 97.0 - .7 17.5
1641 P7.2 8;.0 77.3 81.8 87.5 88.0 88.5 - .8 18.5
1648 )C-9 1467 92.0 88.9 79.6 9.2 92.6 93.8 91.2 -1.8 16.0

A lq0 105.9 8A.q 92.9 101.5 1Os.0 110.6 106.7 -&.7 8.5
1905 103.9 97.1 8Q.2 97.6 103.3 107.3 10.4 -1, 12.0191P 90.2 88.1 79.2 84.7 90.9 91.11 91.8 -1.2 20.5

1901) 106.o 91.7 92.5 101.2 In5.2 11J.5 106.1 -6.5 8.0
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TANA V (0mi-t)

eg s. 2a. a' ~ ~ t* 331 Alve -evl 3P wp hIC53w 
1 17 i : n e-R!"D**,

WA .5 11115.-
200*9 . 14.h 9.01.

10107 9 1 0.7 lc 92.
2003 9.* 91.0 -1:4 1:.02007 E 0.2 *om 87.0 93.0 91.9 94.0 -.1 . 52 1 5 15 3 . 9 5 3 .6 7 9 . 5 85 .1 3 9 1 ' . 1 5 .I21 *5% 0 .9 101.5 723* 102. 107 .5 1 2 92.9 -6 6 1 .0

09.9 1.6 1. 5213;: h% 7 . P2 0.216594. 91. 02 89. 863 .4 "5II1.g ~ i 5? 967 9. 23 1.
21511009 938 12' 9.7 4.7 4 5 - It3 0. 1 3 T.5185 13 1.LOT.- 9:5 8.9 -1,.16, 0
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TAK V (Wom't)

Fos Date TI. A/C DA/Coee 3.. 839. A-level D-j•l Ma r3.3 0 0ft_. 316d3 do diu "uS PIon 75dM d ec
A 6-2 1501 727 1333 9T.7 92.4 1 ' 980 99.5 9.0 -2.8 15.01514 727 1693 92.9 89.4 82.0 .9 95.5 96.3 9597 -3.3 11.51523 •7 16 6 .9 92.0 96.3 100 99.0 -2.0 17.0152? DC-I 162 94.71 6.0 91.1 9?. 100. 100.3 -2.0 16.01529 VC-lO 1571 96.0 95.0687.0 92.2 9.8 100.3 99.6 -1.9 18.01531 720 1572 96 93.` 6?.? I5.5 . 13 10 - .5 13.51533 727 1365 7.0 3.60 *.. .3 . . 68 .6 23.01535 SAC-il1 1773 5.1 62.3 7?. 79.6 85.5 86.1 66.6 -1.0 15.51537 560 1509 62.9 61.6 7.7 76.3 82.3 85.8 86.1 -2.9 10.51539 580 1580 83.0 62.0 75.7 77.5 63.0 86.6 60.2 -3.6 10.01500 DC-S 1612 93.0 V'.4 79.9 17.5 93.0 95.1 93.8 -2.1 11.01542 DC-S 1515 93.5 87.6 78.0 85.9 91.5 90.2 92.5 - 7 7.51545 727 1622 95.0 90.7 62.3 69.0 96.1 97.5 97.1 -2.5 10.51555 720 1717 103.5 96.9 67.7 96.1 101.2 104.8 102.7 -1.3 17.51557 727 1578 93.8 89.6 61.1 88.7 90.6 95.7 95.0 -1.9 15.c1601 727 1528 95.3 90.8 83.8 90.2 97.2 48.2 97.7 -2.9 17.51601 727 1557 9ý.3 89.5 81.8 69.2 95.6 96.5 96.0 -3.2 11.C1615 707 1590 107.3 99.9 93.7 102.5 107.1 111.4 107.A -4.1 11.51622 727 13*l 96.5 92.( 83.3 88.6 95.6 97.2 97.5 - •7 19.S1627 DC-9 1652 96.6 93.2 80.1 91.2 96.0 99.8 79.8 -1.2 17.51629 727 1611 95.5 90.7 63.6 91.3 98.0 99.6 98.3 -4.1 11.!

1631 BAC-111 1703 89.8 85.8 77.1 83.6 90.5 92.1 91.1 -2.3 18.0

1635 727 1568 90.0 69.3 82.5 90.5 9(.5 98.1 97.0 -3.- 1e."1602 727 1639 97.2 91.8 8C.9 90.7 101.1 102.0 101.6 -A.; 10.CA s-3 0636 720 1631 98.0 93.0 30.3 91.5 96.8 bnc.2 99.' -1. 15.50639 DC-9 1820 91.0 87.q 78.5 80.0 90.. 11.2 91.7 - .• 15.5005 727 1611 89.0 86.2 76.2 82.9 69.5 90.1 90.0 .7 17.5
M4-j 370. DC-8 1686 95.9 91.0 83.0 90.3 96.1 98.9 96.8 -3.0 15.5C711 DC-9 1700 88.1 84.0 70.9 82.5 68.2 892 88.8 -1.1 16.5D747 VC-9 1689 97.0 Q2.2 82.9 90.0 97.5 99.1 98.7 -1.7 15.0o'71, 720 1611 103.3 57.7 )1.( 100.2 103.7 V18.2 105.0 -0.7 1.5-753 '27 15e9 94.3 89.5 81.2 88.7 95.2 '6.6 96.1 -2.3 13.0:758 727 1609 90.3 87.2 78.1 83.9 90.3 91. 92.2 -1.0 21.0".303 727 1568 92. 88.7 80.1 67.5 90.1 )5. 90.9 -2.8 12.0

1326 DC-9 171. 95.3 90.6 81.8 89.5 96.3 ?8.1 97.4 -2.8 13.51328 737 1560 90.6 90.7 80.7 87.1 93.9 f.2 94.8 - .6 19.0131.2 DC-9 1900 90.2 87.0 77.3 80.7 91.1 12.5 92.2 -2.3 11.513 1 C0-9 1869 93. 88.6 80.2 87.5 93.9 .5.0 9b." -1.7 15.012.15 37 2155 851 83.5 73.1 79.1 85.1 8(.f 86.1 - .2 22.'"1001 BAC-111 2263 85.0 80.1 70.7 79.1 80.4 85.5 86.2 - .1 23.51403 D(1-9 1785 88.3 80.8 75.7 82.7 88.6 89.3 90.0 -1.0 17.51011 707 1626 105.9 99.3 02.2 101.0 105.7 108.7 106. -2.8 10.51•• 720 2310 97.3 go.( 82.7 91.0 95.7 99.6 9N. -2.3 13.0
1442 DC-8 2150 97.6 97.0 87.8 92.4 98.1 98.9 98.9 -1.3 16.0115'. 727 1657 92.8 89.7 79.3 85.1 92.0 43.5 93.5 - .7 22.5
1505 707 1712 103.7 96.6 89.1 97.6 102.7 106.7 103.6 -3.0 12.51507 720 1728 97.2 90.0 85.2 90.6 96.0 98.6 98.5 -1.4 17.5
1510 727 1856 88.2 85.8 76.0 82.7 89.0 89.8 90.1 -1.6 15.5

A t-3 1900 101.5 95.0 88.5 96.7 101A. 105.7 1C•2A -0.2 9.01903 87.1 85.1 75.8 81.2 8f.9 87.1 87.9 - .3 21.51906 94.1 89.1 79.7 87.n 92.7 95.7 90.1 -1.6 17.C1910 92.2 88.2 79.2 86.3 92.6 03.5 93. -1.3 16.0
M19 93.0 89.7 80.1 86.3 3.2 9 9.. )4.2 -1.0 20.!1920 90. 80.9 80.6 88.1 1).. 95.5 95.2 -1.1 15.01921 100.0 94.9 90.1 98.1 102.5 196.7 10 .0 -6 1 7.1924 87.2 84.7 75.1 81.7 87.9 89.0 81.4 .0 S151932 92.8 89.0 80.6 88.3 94.3 95.3 95.0 -2.5 14.C
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TANS V (Coe't)

pas Date -Tis A/C Datemas EM31 SEW. A-lesl 3Djgv. INa mm meL D d
I__ _ I ft. a""S da da nou maN do 4 a"

S 6-3 198632 3. 82 28 9. 0. 9. 31 1.
A956 3 2.2 862.0 U.3 95.8 97.1 6.5 -1. 20.01954 P: 910 8.2 1. S1IW 9 31 1.1955. 79. 91.7 92 92.7 - .6 19.01956 95.3 90.9 81.6 69. 96.0 97.2 96.9 -1.9 1s.195o 96 .1 3.8 63. 90.5 97.5 .9 g*. - .6 17.02004 91.5 .7 77.6 82. 806.6 .: 9.g3 _.1 27.52010 185.o 97.6 $9.8 90.6 203.7 1o6.9 104.2 -1.9 26.5
2032 101.7 95.2 85.2 93.4 99.3 102.6 100. 3 .3 17.52030 722 1 . 90.1 77.0 83.6 85.8 8 -.3 .02640 T 1989 69. 6 5.3 93.6 99.3 102. 9 200.7 - .6 15.520 9 95 .8 91.2 $1.? 89.0 95.3 96.1 96.5 - . 17.5A 6-6 0636 70? 1702 99.6 93.9 :1:2 94.6 99.8 102.9 10. -3.3 10.50630 727 1536 94.8 90.1 81. 88 •. 64 95.a -1.6 12.00640 D)(-9 1949 89.? 87.5 78.0 83.4 19.9 90.3 90.? - .6 15.5A 6-4 0717 720 n023 100.1 93.5 15.T 93.9 98.2 102.2 99.3 -1.1 24.50747 DC-9 1740 39.7 87.2 77.3 83.9 90.4 90.7 - .7 18.00751 727 1645 87.7 84.8 74.8 80.7 8.8 88.0 87.8 - .3 20.50752 720 1j54 98.6 93.6 88.3 95.5 10".b 104.8 100.9 -5.8 6.5.758 727 541 93.6 89.2 81.2 66.4 95.1 9(.9 95.6 -3.3 12.50803 737 1448 91.5 88.5 77.8 84.5 90.d 91.3 92.0 .2 20.50806 720 1591 97.3 92.2 84.1 91.2 96.9 99.1 97.9 -1.8 13.50808 707 215C 99.8 93.5 85.5 93.8 98.5 102.6 99.6 -2.8 12.5C814 DC-8 2179 93.6 88.6 79.2 85.8 91.8 93.8 93.2 •2 20.50822 707 1712 104.4 98.4 91.1 99.4 103.9 10 .0 105.2 -3.6 12.00827 727 1373 91.5 88.1 79.4 86.3 92.5 93.4 93.2 -1.9 14.00834 727 1578 89.1 86.9 77.6 83.6 89.6 90.6 90.4 -1.5 16.50835 727 1578 93.8 89.3 81.2 87.8 98.6 96.4 95.5 -2.f 14.C1540 BAC-111 1955 81.6 81.1 71.9 76.8 82.7 82.9 83.7 -1.! 16.c1468 7j2 19 -1:143 

-2 12.o1551 727 1578 92.3 87.9 80.1 93.7 95 94.2 -3.1 11.5
1553 727 1622 9178o.7 86. 9179. 4. 1 1.91 88.3 78.7 85.8 92.1 93.3 93.9 -1.5 13.ý1l00 727 1634 91.C 87.8 74.3 86.0 92.6 93.6 93.2 -2.6 11.51602 737 1508 94.1 91.0 81.3 87.3 94.3 96.1 95.7 -1.( 16.01108 DC-8 1634 96.5 89.6 92.9 91.9 96.2 99.0 9f.2 .2.5 13.C1113 727 1611 93.7 88.7 81.1 88.1 95.0 95.9 95.6 -2.? 12.51115 720 1466 98.7 92.8 84.2 92.1 97.8 100.3 98.6 -1.26 15.C1117 737 1521 89.1 85.5 7(.? 82.7 88.7 90.3 89.8 -1.2 18.51123 720 1475 98.0 91.9 85.5 92.9 98.1 102.4 98.9 -4.4 11.51131 DC-9 1689 98.0 91.9 82.4 90.4 97.4 99.6 99.0 -1.6 17.01149 707 1573 106.5 99.2 92.9 101.6 106.4 110.6 107.0 -4.1 11."1155 727 1657 89.3 85.8 77.n 84.0 90.3 01.2 90.9 -1.9 15.v1231 727 1536 96.1 90.7 8..6 89.8 96.7 97.8 97.4 -1.7 15.01248 727 1812 84.4 03.4 74.3 79.0 85.2 86.1 85.9 -1.7 18.01408 BAC-111 1509 86.6 84.5 75.8 81.2 87.7 88.8 18.4 -2.2 12.51420 727 1611 89.6 86.6 78.1 85.0 91.4 c1.4 9P.0 -1.8 14.01423 727 1622 91.5 88.0 79.1 85.9 92.6 93.1 93.3 -1.f 14.51424 DC-9 1652 97.3 91.5 83.2 91.1 98.0 100.2 99.4 -2.9 16.01431 727 1645 93.0 88.4 81.0 88.1 ý4.8 )(.1 95.3 -3.1 14.01533 880 1581 89.9 88.3 79.6 82.189.6 90.3 91.0 - .4 19.01505 720 1611 97.7 92.6 8 .1 .8 8 4.6 98.3 98.1 - I. 18.51507 707 1842 100.2 93.6 87.5 95.7 100.3 104.0 101.2 -3.8 1A.01723 101.3 95.6 89.9 18.0 103.0 106.0 103.4 -4.7 8.51726 89.5 85.9 76.8 83.0 80.2 Q0.7 91.5 -1.2 17.01729 91.3 88.0 78.4 84.6 91.3 9;.0 92.4 - .7 18.0A 6-5 1009 93.5 89.0 "1.7 88.5 94.6 95.4 95.2 -1.9 14.5,'T12 99.2 94.4 84.7 Q2.1 99.0 100.7 100.8 -1.5 15.5201 4 95.5 93.8 84.4 89.3 r5.3 95.9 96.4 - .4 21.02016 100.3 94.5 84.4 92.1 97.9 100.7 99.3 - .4 19.,102C. 97.0 92.6 81.9 88.9 94.8 96.3 96.7 .7 21.01023 91.1 88.1 78.6 84.7 91.5 Q2.5 92.3 -1.4 18.52025 103.2 95.7 88.4 97.1 102.3 106.4 103.1 -3.2 13.52033 100.5 95.7 84.8 92.2 98.9 100.6 101.5 - .1 24.5
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P D Oete TimD A/'C Diatw. am 3MEL £-1 l 0-0"l MR VOL" IC P"_______ p•, 31Mmn dC diOA dSPon a P" C em
A 6-5 104 10T.P 100.2 94.1 102.8 106.7 111. 107.4 -4.1 9.0

o041 9. 83.2 91.1 97.7 : 98.6 -3.1 13.000o 87. S .1 73.0 "1.9 "5.2 0 7.5 - .9 23.o
21O 99.1 91.2 8699 .5 98.3 192.1 100.0 -3.5 12.52118 101.8 9 .3 85.8 93.0 9W.3 101.6 100.2 .2 20.02119 801.0 98. 0 7 9..2 7 0.103.2 107 101.2 -2.3 16.02125 102.3 95. 79.? 98.6 102.7 108.9 103.8 -5.6 8.02138 95.7 ".7 83.0 9.4 9.1 9.9 97.0 -3.2 13.02140 81.6 87.8 78 7 80.3 92.2 93.0 92.9 -1.4 14.52112 96.1 91.3 7. 7. 80.6 81.295.9 9 1.8 12 23.0

A 6-5 2208 96.6 91.5 87 89.5 96.3 98.0 97.1 -1.7 16.52222 90.9 86.1 16.8 83.5 89.2 91.2 89.3 - .3 19.5

S6-6 0712 90.2 86.5 78.7 85.7 91.7 92.3 92.2 -2.1 15.c
210 90.2 86.0 79.A 85.7 92.0 92.5 92.6 -2.3 12.52710 83.5 80.2 7C.9 78.7 82.9 85.3 83.9 - A 18.5)751 91.1 . 89.69 87.3 97.7 91.1 95.2 95.1 -1.1 15.^0130 91.1 91.3 € 6. e9.9 99.- 98.1 96.1 -2.7 18.C0215 100.8 96.2 89.3 91.8 98.0 102.6 101.2 -1.2 137.0027 96 7 91.3 93.9 91.1 96-8 99.- 17.6 -3.2 13.00830 98.6 92.9 85.6 93.2 97.3 101.5 99.1 -2.1 18.50237 83.0 91.0 78.5 77.1 83.2 10.6 14.3 -1.5 18.C2153 82.9 81.5 71.2 75.9 81.7 82.1 82.5 .3 20.0A -A? 90.1 86.8 77.1 83k.1 91.0 91.9 -2.2 16.0205. 896.0 8.5 75.3 80.2 86.3 88.0 87.6 -1.2 16.51644 BAC-111 1933 79.9 79.7 70.7 75.2 OC.6 81.7 82.9 -1.8 12.0
16A41 DC-8 1730 101.7 96.9 87.5 96.0 102.1 107.0 103.9 -3.9 1.01• 727 2607 02.9 82.5 70.5 ?5.2 80.0 81.3 82.7 1.6 26.0
1711 720 2373 88.1 85.1 7T3. 80.1 86.1 89.0 87.8 - .1 23.01714 DC-9 1795 90.8 87.5 77.4 84.1 90.3 90.7 91.6 .1 17.0
1118 BAC-11 101l 91.3 80.6 79.6 86.3 92.0 92.0 93.3 -21. 11.5
0651 580 1616 88.5 85.7 76.? 82.7 89.0 90.5 88.6 -3.? 11.0170C bAC-111l oll1 85.0 83.6 74.2 79.2 85.1 85.( 85.e - .6 16.!
2000 96.2 89.3 80.4 88.6 94.6 9C.0 95.3 ,2 13.52007 99.4 97.6 87.7 93.2 99.4 100.1 100.1 - .7 18.5S2010 93. 89.6 80.1 07.1 93.5 94.4 94.5 -1.1 19.02021 95.1 90.2 82.2 90.0 9J:6 988.0 9(.3 -2.12 116.52025 87.0 84.9 ?5.4 81.5 8 .2 88.7 88.9 - .9 21.0" 2032 88.8 U£.7 7ft.0 83.1 89.6 90.1 90.5 -1.3 15.52036 96.7 92.1 83.2 90.5 97.1 98.0 98.3 -1.3 14.,
2038 09.3 05.7 77.7 85.1 91.0 91.8 91.6 -2.5 16.0,20o11 94.5 89.5 80.7 88.3 Q5.1 97.3 96.1 -2.8 1•.5

21293.5 89.0 79.4 86.7 93.4 94.8 94.4 -1.3 1.2103 85.9 84.5 73.6 78.7 84.4 85.6 85.6 .3 28.02118 101.6 94.9 8 7.3 95.5 100.1 103.2 101.2 -1.( 14.ý
2133 101.1 95.1 86.7 94.5 99.8 1O2.3 1OO.4 -1.0 18.32141 103.2 96.3 89.2 97.8 102.3 106.6 103.2 -3.6 13.5'144 97.1 92.6 81.7 90.3 96.9 98.1 98.2 -1.o 18.02147 97.5 92.4 83,5 91.3 97.6 97.6 98.5 - .1 18.52149 100.1 95.0 8 5.6 92.0 100.0 101.6 101.3 -1.5 18.02153 92.9 90.0 80.0 85.7 91.7 91.7 o3.5 1.2 .15.0

A E-6 2203 90.0 86.8 77.1 83.41 89.8 00.0 90.4 0 22.5
2205 89.0 86.8 77.1 OP,2 88.3 88.8 00.2 .; 18.5

A 6-7 0oW 720 1434 102.7 96.1 89." 98.0 103.1 107.0 103.9 -4-3 12.00643 580 1612 87.A 85.8 79.6 81.4 87.1 89.8 88.6 -2.u 14.00648 DC-9 1701 90.9 88.0 79.1 86.3 92.3 93.0 93.3 -2.1 14.5
0654 580 116-6 87.3 85.9 78.2 81.0 87.3 90.5 88.6 -3.2 1.0
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TABLZ V (Con't)

Poe Date Time A/C vistamie EIm SUSim A-lovel D-Ievel PUWl I1IL PNC d
_ ..... ft. RPMb d A m PM.... M .. S . U do see

A 6-7 0703 580 1717 87.6 65.5 76.8 79.4 85.6 89.5 67.1 -1.9 17.5
0707 &'. q 1646 99.0 92.7 83.3 90.8 16.7 99.9 98.6 - .9 16.5
0765 PC-S 1781 92.8 68.1 79.3 86.9 93.1 96. 96.0 -1.5 17.50154 lard 1554 103.8 97.7 92.4 101.1 104.2 ION. I05.7 -5.0 8.00756 91.7 88.4 79.0 86.8 91.6 92.8 92.0 -1.1 21.0

3800 720 1764 100.5 94.7 67. 95.5 99.5 102.9 100.6 -2.4 16.5
0803 127 1711 18.9 86.0 76.6 53.3 69.5 90.4 90.6 -1.5 15.5
0807 707 1663 104.1 97.5 92.8 101.6 105.4 110.0 106.3 -5.9 8.5
0813 737 1534 F 7 86.1 75.0 81.7 87.7 66.2 69.2 .5 23.0
3819 707 1582 9';.6 93.9 5.7 93.0 96.7 99.9 99.6 -1.3 14.0
0628 Leer 1621 91.2 89.9 81.0 85.3 91.1 91.8 93.6 - .6 20.0
0821 720 1332 109.0 101.8 95.8 106.6 109.1 113.6 109.6 -6.8 6.5
0830 707 1890 101.3 95.5 87.9 96.2 100.5 104.3 101.7 -3.0 15.0
0832 VC-8 1680 97.5 92.1 61.7 89.0 f5.6 99.4 97.7 -1.9 16.5
0835 727 1357 97.0 91.9 83.0 90.0 06.0 98.1 98.0 -1.1 15.5
08114 727 1333 82.C 81.0 70.2 75.3 81.4 82.4 82., .2 24.0
0J845 580 1859 86.7 84.6 77.3 79.6 85.5 88.4 87.0 -1.7 16.5
-.649 580 1596 e7.8 86.3 7M.3 M0.8 9.3 89.1 68.9 -1.3 14.0
0851 6C-9 1701 92.4 89.0 78.9 86.3 92.9 94.0 93.6 -1.( I6.5
185" 737 1534 94.6 90.6 79.8 P7.3 93.6 96.Q 0.5 - .3 23.5.855 '27 1871 88.7 85.5 76.9 82.7 89.. 69.7 00.3 -1.0 16.0
0oi, lAC-111 1703 86.1 83.8 75.7 80.2 86.7 87.8 87.7 -1.7 17.0
0•,24 AC-i1l 1651, 92.0 89.0 80.9 86.f 93.3 04.8 0,.0 -2.8 15.5
0925 727 1478 91.1 89.2 79.6 86.7 91.2 91.8 92.1 - .7 16.0
0934 720 1591 101.7 96.2 91.2 99.M 102.8 I0.5 103.9 .4.8 9.C
0936 727 1657 93.4 88.7 61.5 88.f 95.3 16.7 95.8 -3.3 13.5
0911 VI1(. ,334 82.5 80.3 72.0 76.7 81.7 83.9 63.6 -1.4 ?7.5
3941 737 1560 87.9 85.2 75.4 81.3 87.5 86.3 68.8 - .4 18.0
l100 580 1795 86.5 85.3 78.9 80.2 85.9 89.2 87.7 -2.7 12.5
ilvl DC-h 1701 97.5 91.8 83.( 91.? 98.1 99.8 98.9 -1.3 14.5
1112 727 1357 93.8 9C.1 81.2 87.6 94.9 96.5 96.0 -2.7 18.c
1215 PAC-1i4 1500 91.1 88.5 81.4 86.f 92.9 93.6 94.0 -2.1 17.1
1011 727 1381 91.1 8'.5 78.) 84.8 91.6 92.5 92.3 .1.4 le.,

101" DC-9 1190 88.5 8'.9 77.9 87.9 90.5 86.5 91.0 -2.o 13.0
1130 727 1450 94.8 90.4 82.2 89.S 96.3 97.7 97.0 -2.9 . 2.1
112 q3.1 89.3 79.9 8754 93.9 94.5 94.7 - .8 20..1037 D¢-8 11,7, 9H.6 53..' 83.0 91.0 n7.0 101.0 99.5 -2.4 15.ý,

i00 90.0 86.5 77.2 83.7 80,8 91.7 91.3 -1.7 1 f.ý
19 94.3 89.7 81.5 8.1 95.4 97.0 96.1 - 2.7 14.0
101,2 707 1776 808.8 95.3 87.5 95.8 101.7 105.0 02.8 -4.( 16.,
1015 737 157,1 93.8 90.1 80.8 88.8 91.5 95.7 95.7 - .9 1M.c
1156 7C-9 1802 89.1 86.3 77.1 84.6 90.6 91.1 91.6 -1.2 15.5
1101 727 1689 96.7 91.6 83.1 90.1 97.3 98.1 97.9 -2.1 15.5
1106 DC-9 175" 102.8 95.6 67.5 91.1 97z.8 99.8 9in2.7 -2.7 11109 M• 1fý 101.11 96.6 86.2 n2.9 100.3 102.0 101.9 - .5 IQ.0
i2io 720 1517 1037. 97.6 92.8 101.3 105.0 109.1 105.9 -5.2 8.oIll, DC-8 1680 86.1 84.1 76.5 79.9 86.5 85.Q 87.6 -?.e 13.0
112O 707 1796 105.5 98.1 91.5 100.4 105.1 109.1 106.4 -1.(, 11.C
11ý5 7J7 146o 91.? 88.1 78.0 8. 909 92 0 92.• -. 17.ý
1127 50 1564 88.8 86.6 81.0 '18189019 9?.9 908 -. 1 10.0
1129 DC-9 1701 92.2 88.5 77.7 84.2 90.8 91.5 92.3 .7 24.0
1138 86.5 84.3 73.9 80.4 8b.G 07.;' 88.4 - .7 19.0
1144 727 1634 88.8 05,Q 77.2 84.1 Q0.2 90.9 90.8 -2 1 1f.n
1151 DC-9 1740 93.6 89.3 80.f 88.1 94.5 95.8 95.5 -2.2 13.C
1156 727 1669 99.1 94.1 8S.0 97.0 99.2 100.8 100.4 -1.7 I4.5
1201 DC-9 1689 95,9 90.8 82.7 90.4 96.7 98.l 97.1 -2.2 15.0
1209 DC-9 1740 98.5 93.1 83.6 91.1 97.8 99.8 q9.4 -1.3 le.,
1210 727 1547 97.4 92.3 94.8 07.9 Q9,7 101.3 100.4 -3.9 I-.C

I



TAIMI V (Con't)

Poo Date Time A/C Distanee 2 SIM A-leel D-level FIIIM POLT P= D
-Ft. I Hsi al d83 4d) "Md prM ps dM o3

A 6-7 1217 Jet Star 1622 98.1 92.6 S6.3 91.6 97.3 96.0 96.1 -3.9 11.5
1220 727 1557 94.3 89.9 88.8 91.5 98.0 99.3 98.5 -5.0 9.5
N125 727 1657 97.3 92.5 18.6 92.3 98.6 99.1 99.1 -1.8 18.5
1232 DC-9 1701 95.8 90.3 81.5 89.9 96.5 98.5 97.8 -3.1 13.0
1237 BAC-111 1654 90.2 86.W 18.0 84.6 90.8 91.3 91.7 -1.1 16.01240 580 1505 91.1 68.68 1.6 83.9 90.8 93.4 93.8 -2.5 12.5
1253 727 1706 92.8 38.9 60.5 88.2 98.3 95.2 95.1 -2.4 13.5
1311 580 1863 80.8 86.6 79.0 61.7 86.0 90.6 89.7 -1.8 12.5
13251 DC-9 1932 90.8 86.6 78.8 55.5 92.1 93.? 93.1 -2.9 15.0
1325 580 1661 86.1 84.2 78.9 81.0 67.7 91.0 88.2 -4.9 11.0
1326 DC-9 1932 88.9 85.5 76.5 63.7 90.0 90.6 90.4 - .7 17.5
1329 737 1508 90.0 66.2 78.7 66.0 92.0 92.3 92.2 -2.3 15.5
1340 DC-9 1639 92,E 88.5 80.7 67.9 98.3 95.1 95.2 -2.3 12.0
1345 727 1881 8I.N 66.6 76.9 82.5 89.1 89.4 90.0 -k.5 19.5
1349 DC-9 1731 92.0 67.8 76.3 85.8 91.9 92.5 93.0 - .5 21.C
1351 580 1580 88.6 86.5 80.7 82.7 89.0 92.1 69.9 -3.5 10.M
1355 T-39 1784 81.1 79.0 7U.7 75.8 81.1 84.6 83.1 -3.5 11.0
1C01 ZIC-9 1735 92.1 88.1 80.1 87.44 93.7 98.2 94,- -2.1 13.t
1403 DC-9 2036 91.3 87.1 78.2 85.6 92.0 93.2 93.1 2.^ 14.0
1508 727 1622 98.2 89.8 81.5 88.8 95.3 96.7 95.9 -2.ý 11 5
151 DC-8 1661 102.9 95.8 89.9 99.0 105.1 107.5 104.5 -4A. 9.o
1516 707 1672 105.c 98.7 91.5 100.2 105.1 10 9 .P 105.8 -4.2 7.5
1518 737 1574 95.6 90.9 82.1 89.2 95.3 96.2 9E.2 - f 11.5
1419 727 1681 93.0 88.9 81.2 88.7 98.9 95.7 95.5 -2.7 12.5
J4Ž1 D0-9 1839 89.5 85.0 76.1 83.1 90.2 91.8 90.7 -2.3 15.5
1'.l3 tc-8 1867 97.8 92.0 82.7 91.0 97.3 99.9 98.0 -2.1 13.0
1425 b-80 2536 85.3 80.8 71.1 79.0 65.5 87.3 87.5 -2.0 17.0
1430 727 1657 97.9 93.8 83.6 90.5 97.8 99.3 99.5 -1.5 17.0
1532 Dc-9 1810 92.0 88.3 79.8 87.3 93.8 95.0 94.0 -3.0 13.C
1537 DC-8 1751 99.2 92.9 85.7 93.1 99.0 102.8 99.6 -3.2 34.C
1555 Dc-9 1395 90.2 07.0 77.9 83.7 90.5 90.7 91.9 - .5 I1.5
1458 727 1381 93.8 89.2 83.0 90.3 96.8 98.2 97.1 -5.5 11 C.
1458 Lear 1720 64.5 83.3 74.7 79.7 85.7 36.3 86.8 -1.8 1i.-
1503 VC-10 1579 97.4 94.5 84.1 90.0 96.0 97.9 97.9 - .5 17.5
1507 727 1785 87.6 85.8 76.3 82.9 89.1 89.7 90.0 -2.1 14.0
1509 727 1578 93.6 89.6 82.8 90.3 96.7 98.0 9E.9 -5.4 lc.c
1511 727 1622 93.0 88.9 81.5 88.3 94.7 95.8 95.3 -2.8 13.5
1513 580 1564 85.5 82.5 74.2 77.6 83.7 86.0 65.5 -1.( 15.5
1515 8-80 2290 79.6 75.5 66.6 75.5 81.5 83.3 83.3 -3.7 11.5
1516 BAC-Ill 1670 88.0 85.6 77.6 82.7 88.9 89.5 89.5 -1.5 18.5
1518 T-39 1641 84.7 83.8 75.6 78.5 84.6 86.3 86.? -1.( 15.0
1520 580 1563 89.7 88.2 88.6 86.8 92.3 96.0 93.0 -f.3 f.'
1525 707 1635 106.5 91).& 92.8 101.7 106.1 110.8 10(.7 -8.3 8.1
1526 720 1631 98.7 91.4 83.7 90.6 97.0 101.1 99.1 -2.5 17.'
1529 747 1885 96.6 92.8 82.5 88.- 95.2 97.6 Q6.1 -1.0 i•.J
1530 L•C-9 1520 86.2 84.2 75.9 81.5 87.6 87.A 88.1 -1.5 2c. ,
1533 580 1505 87.0 85.5 76.8 79.3 85.5 88.1 87.0 -1.1 18.c
1537 Dc-8 1726 97.1 9c.8 83.8 91.7 97.5 100.0 97.( -2.1 15.c
1550 727 1365 91.0 87.4 77.9 83.8 90.5 91.7 91.7 - .7 19.r
15411 727 1669 93.7 P9.( 80.4 87.8 95.3 95.7 95.0 -1.0 -, r
1545 720 17(3 q8.9 92.8 87.2 95.3 99.0 101.5 100.0 -2.5 15..
15u7 BAC-1ll 1686 89.7 85.8 78.2 85.0 91.7 93.5 2.6 -3.8 12*,
1559 DC-8 1581 98.5 91.7 82.7 90.9 96.8 99.' 97.8 -1.3 17.'
1551 58f, 1717 88.5 87.3 81.3 82.8 88.6 qi.ý. 89.8 -3.4 1.1.
1i1 7,C 16&2 101.2 95.8 89.1 17.( 102.7 15., .3 -5,.'
15ý5 727 1578 92.3 88.5 7M.8 87.i 93.5 14.f 5. -2 c 13.'
1V55 127 1758 94.7 90.3 81.1 88.? 95.0 95.6 9.: - ,' .
1612 ?37 1585 89.5 86., 77.5 81.5 90.7 92.1 91.2 -2.f '.'
I14' 10-9 1595 98.0 92.9 8. 4 q12.9 99.8 101.3 10C.A -3.3 ,."

-35-



TAIIK V (Con't)

Pos Date Time A/C Dlstame L S A-lml m-le71l K1 P5I.1W II mLC D dft. 3I a dui do r•.. ... ... 4M see

A 6-7 1617 727 19 97.5 92.5 63.8 90.6 97.? 99.2 99.1 -1.7 15.01622 707 97.0 90.9 86.6 91.? 97.3 101.1 97.7 -4.1 9.51625 727 1731 96.2 69.9 61.0 96.4 94.5 94.6 9'.6 - .4 1 .01627 727 1p26 91.2 68.6 79.5 65.8 92.3 93.0 93.1 -1.6 .51629 BAC-111 1 0 90.1 68.4 79.7 84,. 91.1 91.7 92.5 -1.6 17.58DC-9 2036 93.3 66. 61.0 6.6 95.3 96.7 95.6 -3.6 12.51634 720 1706 101.6 95.6 91.8 100.2 103.5 107.8 104.6 -6.2 7.51646 727 1459 99.1 96.2 05.9 92.7 100.0 102.0 107,0 -2.9 13.5
1707 727 1208 96.8 92.1 66.5 92.1 98.6 100.0 99.7 -3.2 15.01728 707 1672 101.2 96.0 89.3 97.2 101.1 103.6 102.0 -2.6 13.51729 707 1763 105.9 96.6 90. 99.4 104.6 108.8 105.6 -2.9 13.01731 727 2000 87.6 85.4 75.6 81.3 87.• 66.7 66.3 -1.3 21.01732 DC-9 2073 93.3 86.6 79.4 86.5 93.3 94.6 96.3 --1.3 15.51735 Jet Star 1806 90.8 89.8 81.5 85.8 91.5 91.5 92.7 - .7 17.51736 BAC-111 1830 92.0 89.3 79.9 85.0 91.3 92.0 92.9 0 23.01741 707 1617 99.2 93.3 87.1 94.9 99.2 1OI.9 99.9 -2.7 1k.C,1743 bAC-111 1720 91.6 70.4 81.7 66.8 92.6 93.3 93.3 -1.7 16.01746 DC-8 1652 100.2 "F.2 85.9 91.3 98. 1 101.9 100.9 -2. 21.C
P,5 720 1691 04k.7 58.2 n2.3 lcc,.9 105.1 109.5 106.0 -4.8 S.':
7-7 717 1676 08.9 85.4 7( 6 83.6 89.6 90.2 90.0 - .3 17.51Lý. 727 1536 96.2 91.7 83.1 90.9 97.3 98.7 98.0 -2.5 "A1.5:81, 727 141c 96.4 91.8 86.0 91.5 97.7 94.4 98.1 2.0 11.51:2- LC-9 1830 98.0 93.1 83.4 90.6 97.4 98.6 Q8.3 - .f 18.,18, 72' 1333 97.4 94.5 85.2 90.3 97.1 98.1 A8.6 - .7 23.C.;8o ý8c 15.9 88.7 87.4 8.ee 03.3 88.9 92.6 89.6 -3.7 11.^18ul 707 15(5 109.0 101.3 06.8 105.6 109,7 115.2 110.5 -6.2 7.CPAC-111 1623 87.7 8f.1 7F.6 e8.6 87.6 88.3 88.9 - .6 17.11845 737 1448 89.8 85.9 75.8 82.4 89.3 91.5 90.8 -1.7 16.C1.47 580 1549 88.4 87.7 80.5 82.1 87.C 90.3 89.0 -1.9 14.fi8sr '37 1460 07.2 92.2 81.3 80.7 95.3 96.3 06.8 .9 24 .r1104 720 1483 101.3 95.41 f.q rh.4 Q9.5 103.1 100.6 -1.8 17.51105 707 1712 102.3 M5.8 91.9 100.6 106.6 109.0 105.1 -6.7 6.5

1907 580 1904 87.5 06.0 79.2 81.6 87.6 90.8 97.9 11.01920 580 1536 89.5 88.2 80.8 83.3 89.1 92.3 90.4 -2. 12.-1114 727 1389 91.0 88.3 78.4 86.5 90.9 91.9 92.0 - .9 18.01016 DC-9 1652 93.5 89.6 81.0 86.7 96.6 95.5 95.4 -2.0 15.51918 580 1580 88.8 88.5 83.4 85.0 90.7 94.5 91.5 -5.7 6.0
1920 727 1268 93.1 89.4 80.7 87.0 93.8 94.8 94.6 -1.7 17.1926 Z'C-9 1727 98.0 92.7 81.9 89.4 96.4 96.2 98.0 - .2 21.0
1928 727 1744 91.7 90.3 80.2 87.9 94.3 96.0 95.0 -1.3 19.51929 99.9 94.5 86.3 93.9 99.3 101.9 100.1 -2.0 13.51931 727 1587 96.3 91.7 82. 1 90.0 96.8 98.7 90.5 -2.3 13.01933 72? 1311 100.0 95.5 86.1 92.8 99.9 101.2 101.3 -1.2 18.0
1935 DC-8 1720 102.0 9J.2 86.8 95.6 100.9 104.1 101.9 -2.1 14.0
1937 DC-8 154 105.6 9 .1 89.7 98.3 6 09.1 107.0 105.0 -2.2 16.01939 92.7 88.4 78.1 85.5 91.8 93.0 92.9 - .3 16.0198 3571 909 83.3 3. 96,3 91.C 9717 -3.5 12.01937 9.0 821. 78.2 77.8 93.8 86.6 85.5 -2.6 16.c2141 91.2 87.8 7 913 a5.0 97.3 12.0 92.0 - .8 14.5
2141 94.8 •0.8 8 1.8 89.6 5• 96.3 9f -1 -1.5 2C.02149 89.8 15.9 75.3 81.8 li. 90.1 90.5 - .3 21.02150 97.7 92.0 82.8 90.3 95.1 89.8 97.3 -1.1 20.02152 92.0 88.2 79.2 86.6 93.3 94.5 94.1 -2.5 16.12154 85.1 83.6 74.1 80.0 85.4 86.1 86.6 -1.0 16.cA -7 2208 101.7 •5.6 88.6 96.7 100.7 103.9 101.9 -2.2 12.52248 90.5 17.3 76.7 83.7 90.2 91.0 91.6 - .5 16.02302 95.6 91.1 81.1 87.5 93.7 96.6 96.1 -1.0 17.52309 98.4 92.2 8 3.6 91.6 97.3 100.2 98.1 -1.8 14.5
2332 97.5 91.9 84.6 91.9 97.1 100.7 98.4 -3.2 12.5

L.-



TAS. V (Can't)

S r

to, Date ~:1*e A/C Distwene 3am8 8453 A-1"01 P-imie MML tULI N. 4____%met. ztms as d3 dUD m 346 13a on g no L
A 6-8 0o31 66.3 82.9 75.6 62.3 69.0"0905 82.3 81.3 73.3 77.9 83.2 84., -Z . 12.c0907 63.7 63.2 7.5 85.2 65.9 66.2 -2.2 13.50913 .5 6. 7?.9 7.9 6.2 5.2 -3.7 12.50922 63:5 ?7.9 79.0 83.? I5,9 66.1 -2.4 10.0

0925 6. 86. 76.5 $2.2 11.6 86.6 66.6 -2.0 13.50930 62.2 1.6 72.9 78.0 C3Ms .5 8 65.4 -2.3 12.5
660934.3 62.8 73.8 76.4 64.5 63.9 65.3 - .6 17.00943 83.1 63.3 73.9 78.6 83.9 63.9 85.5 - .8 16.o1000 86.1 63.3 76.2 79.1 86.1 86.4 85.3 -2.3 10.01010 65.9 63.2 73.1 79.9 65.6 67.0 66.9 -1.1 16.c1024 69.8 6. 78.6 65.1 91.1 91.9 a1.8 -2.1 15.C1025 85.8 83.0 75.4 61.1 86.9 86.9 88.1 -1.1 16.51026 90.6 67.5 79.8 86.3 93.0 93.5 93.3 :2.9 13.c103c 87.0 85.0 75.1 80.2 86.2 87.9 87.8 - .9 20.,1037 90.3 87.2 78.5 86.9 91.3 91.3 91.8 -:.1 15.51043 81.1 80.1 71.1 76.3 82.0 82 ) 83.3 -1.3 17.0

10o4 103.4 97.3 93.5 101.9 105.7 109.9 10f.2 -(.. 6.o10 91.2 88.0 80.3 85.3 92.0 94.1 93.7 -2.; 12.0
E-i. 1011 DC-9 2651 82.3 82.6 72.1 76.2 81.6 82.2 82.7 24.5191. 727 1771 68.1 85.9 75.9 81.3 87.8 89.1 88.8 -1., 17.51915 707 2345 95.8 91.7 82.2 88.8 95.1 97.6 95.9 -. 13.!1916 727 1917 87.6 86 8 76.3 81.2 87.2 87.8 88.3 - . 19.51918 OC-8 2153 90.9 86.9 78.1 83.0 89.9 92.6 90.9 -1.' 15.o1919 727 1798 85.1 84.4 74.5 79.3 85.1 85.7 85.8 - .J 18.5192a DC-8 1598 95.6 90.5 82.6 90.1 96.4 99.2 97.0 -3.f 11.51932 DC-9 2171 93.5 91.1 82.0 87.1 93.6 95.6 95.1 -2.1 16.01933 727 1478 91.8 90.6 81.1 65.7 91.0 92.0 93.4 - .2 19.5194b 727 1871 88.6 86.7 77.3 82.7 89.1 90.3 90.A -1.7 16ý.1Js7 727 2667 79.9 81.0 71.0 73.7 80.0 81.0 81.5 -1.1 8e.,1952 727 1681 88.8 87.2 77.2 82.4 88.7 89.6 89.8 - .8 1".,1956 DC-9 2151 85.3 83.8 76.2 80.3 85.9 87.7 86.9 .2.4 15.,2000 88.3 87.1 78.3 83.3 89.1 90.0 89.9 -1,7 1f.c2011 92.( Oc.0 81.1 86.9 93.2 93.9 44.C -1.3 16.r2030 98.7 93.8 83.3 91.0 97.5 100.6 98.5 -1.9 13.52035 81.7 82.2 71.9 7U.1 81.1 81.7 82.4 0 21.02041 87.2 a,. 76.1 81.2 87.1 87.7 87.9 - .5 21.02102 103.1 96.6 89.6 97.8 10H.3 107.0 103.2 -3,9 10.52113 97.9 "3.5 83.6 92.3 98.2 102.3 99.1 -3.5 8.01l'4 97.3 ',1.1 8..9 90.8 96.8 100.9 97.9 -3.5 10.1

A 6-11 1302 DC-9 2092 91.1 87.0 79.4 86.5 93.0 94.5 93.3 -3.3 14.51303 DC-9 2133 86.0 83.3 73.( 81.5 87.3 87.9 87.9 -1.9 17.c1311 727 2000 87.5 8'.3 76.2 82.3 88.5 69.2 89.f -1.7 1(.51435 DC-8 1899 95.3 90.3 80.0 88.3 93.2 96.3 95.3 -1.1 26.51330 727 2667 85.7 83.3 74.7 80.2 86.3 87.8 87.4 -2.1 16.51350 VC-lO 3070 83.3 83.3 73.7 77.5 82.4 83.2 83.5 - .8 17.01522 720 2362 96.8 93.6 87.3 91.6 07.1 97.8 97.7 -1.0 21.,1531 720 2510 93.; 89.0 80.3 87,3 92.7 95.1 03.6 - .9 18.,1632 DC-9 2171 92.2 87.8 78.3 85.7 92.0 93.3 03.4 -2.1 13.51633 707 2063 96.7 91.8 83.6 91.5 96.5 99.4 97.3 -2.7 14..1653 727 2829 83.q 82.2 72.0 77.7 83.6 81,1 83.3 -1.2 18.51653 DC-8 2691 95.o 89.3 80.9 89.2 93.7 9 .0 95.8 -2.5 1•.C1722 DC-S 1030 95.8 91.3 80.5 88.0 93.5 95.5 95.7 .3 2ý.'1736 727 ?317 06.3 83.4 73.3 79.9 86.3 87.7 87.1 -1.3 1(.51739 DC-9 2780 85.2 82.5 71.0 77.2 83.1 83., 83.2 .9 28.'1802 727 2522 87.2 84.2 75.4 81.8 8 .0 89,• 89.1 -2.7 15.,
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?TAM v (Co't)

foe Date TIM A/C Dlstaf.e 9M OM A-lml D-2l*w PFlW P.IWN P D dFt. WH do diA M a me• ro 43 a

A 6-11 1922 67.9 60.8 76.2 62.6 89.0 90.6 89.6 -2.7 15.0
1927 . 7 92.2 97.4 .9 9 05
1929 99.5 94.3 e0.1 92 98.3 200.0 200.0 -. 5
1942 97.0 91.7 62.9 W 97.3 ".5 ".0 -2-1 25.0
1905 97.1 92.0 63.0 91.0 97.6 98.7 96.6 -1.6 1,S.5
1953 V5.9 90.9 62.6 90.7 96.5 98.0 97.1 -2.1 10.5
1950 90.2 87.3 79.0 85., 92.2 92.8 93.1 -2.6 12.5
,io12 92.6 69.6 61.3 18.7 9S.1 91.7 95.6 -3.L 122.5
2014 103.8 96.9 91.0 99.6 105.1 10.40 105.0 -0.6 12.5
2017 91.1 67.3 78.6 60.9 91.6 92.3 92.6 -1.2 17.0
2C19 99.0 93.0 85.6 93.5 9:.2 100.7 98.9 -1.3 15.5
2034 79.9 60.0 71.0 75.? 60.5 61.2 62.1 -1.3 10.0
2036 92.7 8160 79.0 66.0 92.5 92.6 93.1 21 21.0
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T--ANSi V (Con't)

-fo be Time A noDit""e 3W so A-level 3-*-- - PU.IU Pow 0 4
-. __ _ ar dom -dme n

3 5-18 06i c-9 2651 37.8 81.9 71.1 76.1 61.6 62.6 63.0 .2 21.550 0 7?20 3625 04.3 61.9 71.4 77.o0 ' 64.7 6,.6 .4 24.516 7206 i2:o 2.5 4.1 ,2 W 6.2 I "
721 3 2,16 2.:64 100.9

o . 7,26 6?. 6 -1.2 20.5
69 p.5 0 6. 18 7 5.6 61.7 915 r1:9 61.66 - .9 16.5
91.0 8:3 76.8 82:6 93.6 91.4 -2.6 13.5
79.1 7.5 69.3 73.8 79.1 ?9.7 60.4 - .6 21.50835 86.8 64.6 75.: 61.3 87.4 68.0 38.7 -1.2 10.50851 127 3052 e0.5 60.4 70.6 74.6 79.6 60.3 62.0 .2 21.50655 727 3135 8 1 .6 72.4 77.2 83.0 63.7 84.1 - .6 19.5

0932 727 6 84.8 76.5 83.2 89.4 90.4 900 .8 15.51010 510 2821 82.8 81.2 71.7 76.0 82. k 84.5 $4.1 01.7 26.o
1015 727 3411 76.2 76.1 66.1 70.2 75.6 76.4 77.2 - .2 18.51341 86.1 63.4 73.8 79.5 85.5 66.6 66.5 - .5 19.01408 727 27M1 a2.5 81.3 71.8 76.5 62.5 63.1 38.6 - .6 22.51412 BAC-111 4777 77.7 U6.) 66.0 70.6 76.4 76.4 7.6 1.3 .51421 DC-8 3852 77.3 77., 68.7 72.5 77.0 77.6 76.7 - .5 10.0
1426 VC-10 4597 86.2 e3.3 73.6 77.1 b2.7 04.5 83.7 -1.3 20. )1441 BAC-111 353 7.6 77.? 69.5 73.5 78.3 79.0 80.0 -2.4 16.01512 70? 1914 96.A 96.1 61.7 )1.9 97.5 98.4 98.5 -1.8 18.01515 720 3182 91.8 85.4 76.0 84.3 6 .6 94.1 r9 -2.3 15.51526 747 50.7 86.6 75.9 81.5 66.4 91.3 . - .6 22.51529 DC-8 2751 92.2 86.2 75.4 62.9 90.3 93.3 91.2 -1.1 20.51532 70? 2745 92.1 66.1 75. 82.6 90.2 93.2 91.1 -1.1 20.51535 7?7 2l2e e9.6 67.3 76.3 81.4 87.4 90.0 9•.0 -1.3 ?'.01537 720 277f 90.5 6'.e 76.5 64.3 89.0 93.2 0.7 -2.7 16.01536 727 2kcs M.3 85.! 76.3 61.6 7 9 63.7 1 9.2 - .4 21.51609 DC-8 3734 7?.5 7ý.0 6e.3 72.0 77.2 77.9 79.1 16 26.51639 727 2617 E4.. 82.5 71.4 '6.2 82.2 82.4 83.4 16 29.01653 BAC-111 2774 ez.2 82.4 '2.0 75.e 81. 82.3 63.6 - .1 20.51655 bAC-111 1308 73.5 74.2 (3.2 (7.2 72.8 74.4 76.8 - .9 24.51700 7M Alo 6 5.6 3.# ?-.3 76.m 83.3 84.9 85.4 -17 30.51710 727 2607 50.0 j).i 69.9 74.1 79.7 81.5 81.2 -1.5 16.01714 737 2155 63.5 82.0 71.6 7E.8 82.7 84.4 84.2 - .9 22.51727 720 2?(3 '3.2 07.5 73.6 06.6 92.0 96.7 93.2 -3.5 10.01737 BAC-111 c774 7.. 7t .0 67.8 Me. 77.6 78.7 79.2 - A. 31.0
W•3 727 3575 :0.) '.3 69.A 74.3 71.7 80.2 81.2 .7 25.0

1822 .95 72.8 2.4 66.7 71.2 7(84 .8 f 8.0 -7.3 5.0
1 5-18 1907 707 265 . :.3 M.6 7 7 91.6 55.2 92.9 -1.8 18.01913 727 32C 8 . 7.2 0 74.9 e.3 82.C 861.9 -1.4 20.51916 707 3063 -.2 81.0 C6.6 73.9 8G.8 S1.9 82.4 1.3 27.51917 72- 3268 •. 79.8 71.4 7(.C E3.1 84.6 84.0 -2.1 17.0

1920 ILI? 2636 9(.• :, 73.2 79.o 85l.f 87.1 87.c -1.i 1!.r,
153L )3.1 € .. 79.8 88.3 92.A 57.4 94.0 -4.3 9.0
1.30 ,3.e 87.1 79.2 87., 92.8 )7.2 93.5 -3.4 12.5
2ý05 '-9.5 8).c 72.6 s0.c 86.0 90.41 e7.0 - .9 23.5ZL30 WO. ý,.4 70.2 76.6 83.1 85.8 84.7 1.2 37.02039 82.0 80.6 68.9 71.4 79.1 79.9 01.7 3.1 32.5
2041 85.9 82.e 72.1 1 .1 04.8 Of,. 3 86.0 - .4 21.52118 03.0 IT.", 0.9 75.2 81.2 85.5 82.3 -7.5 16.o
2119 83.0 77.' 69.6 77,4 84.2 84.8 85.3 -1.8 18.0
2138 76.A 71.( 66.0 70.7 76.2 77.2 76.2 - .6 26.5
•110 81.7 7ý.4 67.5 73.2 79,3 80.3 80.4 1.4 30.0
'141 88.6 03.•l 73.0 79.1 86.1 87.5 88.1 1.1 22.0

21492.6 86.3 7C.4 84.6 89.5 93.7 91.0 -1.1 17.5Sr-It 2310 80.5 78.2 65.4 70.3 76.6 77.9 79.1 .6 45.5
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TN V (Can't)

Fee Date TlMe | A/C Diste 3M 8Wt A-10901 D-lO UMX PAINW PIc D a
Vt. - , -m . a" " ?a on

, ,-19 07,8 72? 9" 19.3 78.7 6.8 73.3 76.6 79., $0.2 0 2,.5
0750 37 3P2 ,2 61.5 71.1 76.2 81.9 62. 83.3 I a0010, DC., 2,, i.9 79. , 69 -.9 7. -1 115.

269 7s., 6 .3 , .: 19.So689 7 •1 221.5
0907 2735111 82o 116 80.5 72.3 76.3 62.1 13.3 . -1.7 21.5
0911 c4 2785 96.8 91.0 65.4 93.6 97.7 1l031*2 -4.5 10.0
091 DC-6 3036 97.6 90.7 63.5 91.9 96.3 100.9 97.2 -3.3 11.5
0928 72? 2395 69.3 65.6 76.5 83.5 90.2 91.8 91.0 -2.5 14.5
0958 DC.9 2737 67.6 63.0 73.9 80.9 87.0 86.6 68.1 -1.0 18.5
1011 727 1966 89.8 86.3 77.0 83.5 90.2 91.5 91.0 -1.7 15.0
1039 720 2558 91.2 65.7 76.9 84.0 69.6 93.3 90.9 -2.2 16.0
1102 720 2776 96.3 90.3 63.3 91.6 95.5 100.2 96.4 -3.8 13.5
1126 707 2509 101.0 91.1 86.6 95.0 100.3 103.9 100.6 -2.9 16.o
1402 707 2645 94.8 89.0 81.3 e9.3 94.6 98.2 95.9 -3.4 11.5
1403 BAC-111 p606 79.3 78.0 67.9 73.3 79 3 79.4 81 3 - .1 22.0
1411 70 2578 86.1 84.3 73.11 78.5 85 % 65.1 86.4 1., 23.0
1450 VC-1O 3905 94.8 94.1 85.9 90.3 96.3 96.9 96.A -2.1 16.5
1501 727 2667 85.3 82.4 73.1 79.3 85.4 86.2 66.9 - .! eo.5
1505 727 2297 66.3 83.9 75.5 81.1 87.6 WS. 08.3 -2.2 16.5
1539 727 2168 65.6 83.6 73.1 78.& 83.8 45.5 86.2 .1 20.5
1311 720 16oo 95.9 90.1 03.7 91.6 95.9 99.1 96.5 -!.2 12.5
15311 DC-8 2611 94.3 87.2 76.4 84.1 91.1 94.1 91.0 - .1 28.0

01750 720 2510 88.5 63.1 76.4 83.2 88.2 92.6 89.e -".1 9.5
0753 720 2663 90.7 86.7 81.6 89.3 92.9 96.0 93.2 -5.3 9.C
0755 707 2910 92.1 87.0 79.8 87.3 91.7 94.7 92.5 -2.6 11.5
0758 727 2667 93.5 91.3 79.3 84.2 90.5 91.2 93.1 2.3 37.!
0802 727 2367 63.3 83.2 73.3 78.3 83.9 85.0 86.0 -1.7 1Q.C
0831 l.-6 2731 67.8 85.1 74.5 79.5 85.9 89.1 87.7 -1.3 22.5
0834 727 2667 85.7 81.6 73.2 79.1 85.1 67.2 86.5 -1.5 17.5
0836 BAC-ill 2205 87.2 85.7 76.1 60.7 86.5 87.6 88.2 - .4 20.C
0853 727 2053 89.2 86.8 75.9 81.7 88.2 89.3 90.2 - .1 25.5
0859 727 2252 69.5 87.5 77.7 82.3 88.6 89.2 90.2 .5 32.0
1202 DC-9 2379 77.9 78.0 6P.6 72.1 T7.9 79.4 79.5 -1.5 17.C
1434 707 2719 99.8 93.8 81.6 92.5 98.3 101.2 99.? -1.4 17.0
1331 VC-1O 3010 90.0 89.2 80.3 83.0 90.1 90.1 90.e - .1 21.0
1437 727 2607 77.3 77.3 68.0 71.6 76.8 78.1 78.7 - .7 19.5
1451 Oulf 11 4102 78.5 78.2 71.0 73.6 80.2 80.2 81.4 -1.7 12.C
1357 DC-8 2923 91.2 91.7 81.2 85.2 90.6 91.3 q1.8 - .1 23.1
1511 727 3231 87.0 85.1 73.5 78.3 81.5 86.0 86.0 1.1 28.0
1519 727 2320 83.6 82.5 72.2 77.1 83.3 84.1 M5.u - .5 2f.0

5-23 1100 720 2610 81.3 80.9 71.6 75.8 81.1 82.0 82.3 - .J 19.0
1116 720 2837 86.1 81.3 741.7 81.1 86.5 90.8 87.7 -3.7 11.5
1130 707 3384 82.2 81.3 71.1 76.2 820 85.4 82.9 -3.? 14.5
1111 DC-9 3677 79.6 79.9 70.1 73.7 78.6 79.6 80.B c 27.6
1150 727 3803 72.5 73.6 63.3 67.2 72.1 73.1 73.4 - .f 19.c
1530 DC-8 3430 83.6 81.9 72.7 76.9 82.6 83.2 81.6 ,. 2E.:
1555 DC-8 2577 90.3 86.2 76.4 83.1 89.6 92.6 90.5 -4.2 14.C
1559 72, 2900 79.7 79.6 69.8 73.8 79.7 80.6 60.8 - . 22.0
1626 BAC-111 2771 85.1 85.3 76.7 80.3 85.7 86.9 87.1 -1.8 20.1
1820 727 2667 82.7 82.1 71.6 75.q 81.8 83.6 83.! - .5 •8.c

5-23 1901 707 3233 83.8 83.0 ?3.1 78.1 84.1 88.3 86.2 -3.5 14.'
1916 727 2000 88.5 86.9 78.0 82.8 88.8 89.7 89.7 -1.2 17.5
1918 727 2000 86.1 84.6 71.1 79.1 85.4 86.3 86.8 -0.1 22.6
2015 83.1 85.0 75.7 78.8 83.4 8.1. 84.0 -1.2 19.5
2033 81.5 81.7 72.8 76.5 82.2 82.5 83.1 -1.4 19.5
,1?6 77.4 79.0 68.1 71.8 77.2 78.8 80.1 -1.1 18.1
2117 93.5 87.8 78.8 86.3 92.3 97.1 93.1 -3.6 9.5

5-23 215 84.2 83.9 75.5 79.5 85.3 85.8 85.9 -1.6 17.'
e302 88.5 83.5 75.1 82.7 87.8 92.3 88.9 -3.8 12.,-
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5-71 90.5 06.2 76. 632 9. 91.6 90 .5
1444 27? "6.6 76 -1.616M 72? 33., r6 U:. 1i 1: a. .6 :' .0
1501 P6-10 2627 910 96.9 91.3 6.5 W5. 96.? 97.5 .3 21.0

1is, DC,27 1. 10 106.1 102.1 .5 20.01660 BAC-I 1 110 .1 1 , F211 9. 32 703. 1 1 30.0164 ~ -1 . ~ 83.6 4,.f 1.1 o
1665 70? 2335 101.7 96.7 67.5 6.:2 101.2 105.6 101.6 -3.7 U.S
16617 0-9 66.3 3.9 1 , .7 10 66.68 87.3 38.2 - .5 22.0
1702 AC-111 23 6. 67 73.0 62., 33.6 9.6 06. - .6 25.0
1703 727 2695 87. 66.3 75.6 81.4 86.0 .9 6 -1.6 19.0"10":~9. 3 6. 93.1 96.1 102.!. 98.6 -3.1 10.00
170 r55 82.1 71.,5 76.0 65.0 66.3 5 - .8 18.5
1720 727 2864 66.1 81.7 70.9 76.0 83.7 64.7 65.2 - .6 21.5
1723 707 2771 91 .3 90.0 83.4 92.0 96.j 101., ._ -. 10.0

r1730 BAC-111 3660 1 .2 78.5 72.9 77.8 81.8 86.1 r5:,2 5.9 8.0
21 72? 2442 00.9 85.2 76[.4 82.6 89.5 90.? 96.3 -1.8 17.0

5-25 0900 £S-125 2917 87.7 07.1 77.8 81.5 87 . 7 8.3 88.8 - .6 23.5
0903 5A0 219C l5.0 83.2 72.7 75.8 o6 95.1 84.4 - .1 20.5
011 .737y 2262 76.9 76.2 672 7.1 7. 79.0 81.6 -3.6 92.0

393.1 477 95.3 97.2 90.1 99.0 -2.2 16.5
0914 BAC*III 2861 96.2 89.8 78.0 79.3 65.7 10.9 87.0 .5 22.50919 BAC-111 4410O ?9.5 79.6 68• 72.4 ??,6 75.3 80.9 1.2 29.5

10k7 727 221 93.0 79.4 '17 785.5 1.5 93.7 84.3 - .7 26.0
1053 73- 2623 Cl.2 6 7. .5 .. 2 73.3 73.8 79.1 79.6 -2.9 9.51102 DC-9 2113 87.8 84.3 r5.3 83.2 as. J 90.1 90.1 -2.3 16.0
:1103 72C 2486 98.2 92.2 83.3 91.6 96.7 lO0.9 97.9 -2.7 12.5
111.5 727 2231 92?.3 89.1 79.4• 05.5 91.6 93.0 92.9 - .7 20.0
iiI3 DC-9 1061 87.3 84.8 74.9 81.1 07.0 88.0 86.4 - .7 23.5
171; BAC-111 2774 61.6 81.5 76.3 73.2 83.5 83.5 85.3 -1.9 16.0
1716 727 2698 69.6 66.8 77.3 82.7 89.1 91.0 89.9 -1.6 21.0
1758 720 2719 97.2 91.2 81.9 8 8 95.1 98.9 96.1 -1.7 13.0
1800 727 1687 95.1 91.0 02 ., ,a. 95.6 97.2 96.3 -2.1 15.50
1822 737 2262 83.1 81.7 73 6 78.5 86.1 86.9 05.2 -1.8 12.5

z-; 1903 DC-S 3588 95.6 89.5 Sf.7 88.6 94.5 98.3 95.7 -2.7 12.5
1907 720 3164 96.2 89.6 86.8 91.2 96.2 100.8 96.9 -6.6 8.5
1910 727 3178 81.1 00.9 71.0 75.0 80.1 80.6 81.7 .5 26.5
1912 00-9 3028 88.6 87.2 76.3 60.8 07.0 88.1 88.5 .5 36.0
1916 727 187n 96.8 93.7 83.7 88.7 95.0 96.7 96.6 1 25.5
1922 96.7 90.7 61.3 88.9 95.1 98.0 96.1 -1.3 17.51923 83.7 02.6 73.1 77.3 82.8 83.3 840.3 .4 27.0
1925 96.9 9o.1 82.1 90.3 95.3 99.9 96.2 -3.0 12.0
1921 52.3 81.7 71.8 75.9 81.7 82.8 03.0 - .5 22.0
1930 07.4 85.2 75.6 81.4 87.4 88.6 89.2 -1.2 16.
2113 0. 7.7 72.6 77.1 9 1 831 8.9 -2.2 12.521 9 10797.7 17 68.5 1. .6 77.9 .0o - .2 21.0



* S-i1 m665 U4 316 WJ W. 0061. I.-9? 9? 41 86.

ass t e IiSa"i in al .6 a311

111 T20S 2.65. 1 6 66T -0.
"32 .251.10M

105-3. 13 r .5
1511 in- .63 .2 ~3

1535 I 720 310 .1 3.3 R:S 19 : 1 55 . -1.1 1.
1237 Je7 250 61A.7 . 1 . TO.6 I3. 656 5.0 1.

I76360 . 2 P. 'a 21 760 .5 06 2.
16I a"- 2131 0:20 98. T9. ' .7 .2 - .6
14212 0 7 3c11 23. -2.j 63. 61.

2162W 5601: 330 J B:. 09: . ,j . 1 - .0

1521 2M .0 4. T .
4454 581 5 1 $.:T. 5.0 1. N.

1712 727 3107 1:4 1: : 1::1 : :4 -12 1.
1709? 727 27M 11 . 712 6I. -711T
163 3665 75.6 76.2 13W 2 ~ !
1612' 727 2321 A.7 7S 3. 1 i .~ Wy :2 *.

C 5- 162196 &W071 2 ~ 5 .1970 7. 56 5. 6 13 1.

191 OW-12 3 31.9 1.5 6. : 60. 1.q 0.1 2.5
1919 27 313 656 "1 4.6. 4,

1921 0C. 2772 569 8. 3 0.2 57.ý6 J 011 1
1093 720 257 52. 6.1 77. 93. a TS
2193 707 1006 56.29 62 T063 512 IN ft 1 .61 -.1: 1.0

20064 5 2. 86.6 75.6 6536 5.3 . 3 1.
200N T2 2.59: 70.9: 65 7. . 13 T. 63 6

5 281026 7066 .6 62.0 71. ~ 5 6. 67.6 6 0.1 27.,

203 77 513 .5 6 71. 1 65. 7`66.5 . 3.6 10 2.
120391 516.7 82.2 71.7 774o N:, 61 66. I.7 301 :2

2136 6702.1 70.2 7.3 .' 13.6 6.

2156 722 6.6 75.5 . , WI . 1 .3 0. 3.0

20305 75.0 77.1 69.6 65.6 75. 7.3 ft.$ 1.0 27.0

209 /S7 $. 1T4 67 .. .
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a 5-19 o953 32o _ .o 8_.8 7_,.0 so.,,__.7 __.__ _.1 -1.8 18._
Ion1 7 00 3.3 2V.o 30.3 6? 7a8 .7 13.5103.37 017474.0. f0. 31.0 43.2 3.6 -2.1 15.5

306 7.-7.1.8 9. 18.o
1102 720 8. 9093 12:. 39 1 32.1 95.0
IMt 111 31.4 71.2. 76.7 2 .9 0:12 :1:, 114s 't.50209 ? :.2 '8:2 23217 V0-9 2235 872 '3.8 75. 1 : 6 : 5: 2t 11218 72? 30o6 72.9 72.1 65.2 70.6 76.4 76.3 78.2 -3.5 11.01220 DC-9 2680 02.3 81.8 71.3 76.0 81.7 32.5 83.0 0.3 23.01222 0C-9 2676 62.1 80.3 70.7 75.9 81.8 83.6 83.4 -1.5 17.01228 ulf 11 1639 72.2 73.6 67.2 71.0 75.7 76.2 76.3 -3.0 10.51239 LmOW 71.9 73.5 67.3 71.1 75.7 76.2 76.7 -4.3 20.51248 727 3411 80.4 80.2 70.2 73.7 30.5 31.8 32.8 -1.3 16.51306 WS)j 2094 76.3 75.1 6:.9 69.8 75.8 77.7 73.3 -1.3 16.51343 DC.9 3257 87.6 86.6 76.0 81.6 87.6 89.6 69.2 -2.2 13.51302 70? 270n 93.2 66.7 61.9 89.8 94.1 96.2 95.8 -3.0 9.5:• 30 -111 1158 76.5 76.3 67.1 71.7 77.5 77.5 79.1 -1.0 16.51436 Jet-Star 84.8 64.5 75.5 79.9 85.3 86.0 86.0 -1.2 19.01350 VCO-0 ?s on 93.7 92.5 82. 7 67.3 93. 94.0 95.3 -0.3 22.5Ls 72 2521 63.3 62.7 .f-a 76.8 6384.7 U5.2 85.5 -0.9 12.515 727 28629 83.0 81.2 73.3 76.2 63.8 65.7 85.3 -2.7 17.51530 720 1660 93.8 66.0 so .5 68.9 94.0 97.5 94.5 -3.7 9.01533 DC-8 3a1o 92.7 86.6 .0 86.3 90.7 93.2 91.3 -0.5 21.0

C 5-20 0633 DC-9 lin71 79.0 76.6 C7.5 72.0 77.3 768. 79.9 0.6 26.0
C 5-20 0750 720 241F 88.9 63.5 75.i 62.7 87.7 92.3 89.0 -3.4 13.50753 720 ?A7p 92.0 87.3 80.7 88.0 92.3 95.3 93.0 -3.4 11.50755 707 (O0 90.0 86.7 75.1 8 2.7 67.5 91.0 89.6 -1.8 13.50757 727 2q2k 91.5 89.3J 79.: 63.9 90.0 91.1 91.7 0.3 26.5

0801 727 pt'@€ 83.3 82.4 It-$ 75.6 81.3 82.7 83.1 0.7 28.50831 OC-8 3nmi e9.2 86.0 76.? 81.6 87.O 90.5 6 .9 -1.3 22.50833 727 207f 60. 4 81.0 70.3 74.4 79.3 79.9 61.9 0.5 21.00835 BAC-111 238RP 83.2 e2.3 73.1 77.2 82.1 6j.3 86.9 -0.2 21.0085 727 2274 85.0 83.5 7%.O 79.1 63.6 65.5 bf.7 -0.5 22.5085 727 ?4'• 89.3 87.4 77.5 C2.1 67.6 S..7 99.3 0.6 26.50917 BAC-ill 2465 81.9 81.5 70.3 74., 80.2 61.3 82.? 0.5 25.5
0913 727 ?Cfli 83.4 82.9 71.2 7C.5 81.9 62.5 63.3 0.9 275.51103 720 207A $8•.o 84.2 76.1 8 1.1 87.9 92.5 89.9 -4.5 9.0
1126 720 77 91.3 86.9 70.2 85.7 90.0 93.6 9 1.2 -2.3 16.01128 707 2711 93.0 87.9 62.6 87.0 96.7 93.7 97.5 -0.7 17.51132 DC-9 3280 67.4 77.3 68.1 73.9 78.3 79.3 80.0 -1.9 31.0UL54e 727 24 5S 82 :• 83.0 69.1 71.5 79.4 7. 10 •8 3.
1343 DC-9 311;2 84.3 81.0 71.0 7 .6 63.0 84.0 64.2 0.2 17.01536 BAC-111 -71T 6.6 66.0 75.$ 79.3 86.2 83.8 86.7 -1.7 19.51416 72? l17fl2 77.2 76.1 67.5 , 1.3 7 .2 779.1 80. 1.7 35.01417 73-9 2051 87.0 83.1 61.5 76.5 2 .3 7 3.7 87.6 -1. 32.51432 707 p.,! 9 .8 92.8 82.6, 90.5 96.7 99.6 97.5 -0. 19.0

105-2 3 7DC9 4n23 60.5 80.2 60.07 73. 7. 96 80.3 0.9 31.51533 DC-8 3 953 01.4 81.5 74:0 7 .4 8 1.8 83:8 8 4.4 -2.4 11.0
1596 VC-9 7 3P52 86.6 86.6 71.1 7?9.3 84.2 84. 85.2 1.2 27.51601 721 innn 77.2 78.1 67.5 71.4 76.6 77.5 78.9 -0.3 15.5
1603 737 9111 75.1 75.6 65.5 70.2 76.1 76.6 7. 13 1 .51094 8 27 3426 80.3 80.3 70.0 77.3 79.6 63. 3 80.5 0 16.0

5-23 1905 7 67 5.9 e2.6 60.6 71.1 60 61.0 85.9 03.2 -3.3 13.01907 98.2 88.7 79.7 7. 91.S 96.5 92.6 -1.3 15.51911 77.0 77.8 66.3 60.5 76.1 76.8 77.2 -. 21918 ,12.9 8 2?.3 72.8 77., 84.o 2. 83.9 -1.3 18.51920 85.9 8 .7 76.3 80.,5 0• 06.8 86.9 -0.9 MO.O19279 83 9 "/:8 68.7 75.1 81.41 86.6 83.1 -2.7 11.01950 77.8 77.3 65.0 61.8 75.9 71.6 77.2 -0.8 277.0
M020 80.9 81.A 73.4 76.7 61.3 82.3 82.5 -1.3 13.02036 81.3 61.6 71.6 75.3 30.c 61.5 61.5 -0.2 21.52130 76.9 79.6 70.1 73.8 79.0 79.6 80.4 -0.7 22.02152 42.1 86.0 76.6 84.5 89.9 95.6 91.3 -3.5 8.5
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2216 U: 62.7 72.8 763. 625 U 0.3 21.0
2306 a 82.0 73.6 81.1 85.3 86.5 -1.7 17.5

C 5-24 1322 DC-9 2973 50.9 76.7 69.0 70.6 11.0 62.7 01.0 -1.8 19.O
1343 707 2910 95.7 92.5 03.2 92.2 9.0 lei.3 91. -1.3 15.0234 W-9 3386 82.3 80.3 74.o. 7o., 1-.3 ".:3. l~1•s IDc-9 250 05.3 82.6 72.? ?1. 5 "a. a".5 • : 12.2395.
1,40 ,AC-111 3-40 78. 77.3 66.6 71.3 j?.4 ?t.2 . .6 30.5141o 707 3257 8. 8 .4 80.2 So.6 94.0 98.3 94.7 - .1 15.o
1420 VC-9 2698 76.1 77.1 66.6 71.0 77.0 79.6 79.0 -1.7 23.0
2027 707 7155 86.1 60.0 72.5 79.6 85.2 66.7 66.0 1.0 33.0-039 72" .oo 90.6 66.0 .0 " 63.3 90.2 92.2 90.7 -1.6 21.0
1000 T n 2636 91.1 B6.E 77.8 85.0 91.5 92.7 92.0 -1.6 15.5
1054 727 2289 66.7 DO.2 73.7 79.6 65.9 6.5 "6.7 0.2 25.5
1500 VC-10 2851 97.5 95.5 85.7 90.6 96.0 97.7 98.0 -0.2 26.0
1514 707 2509 91.3 88.6 81.0 86.4 93.2 90.5 93.3 -3.2 18.5
1515 720 •76 97.( 89.9 84.8 93.0 97.9 102.9 96.2 -5.3 9.9
1517 707 zoe 1C3.2 96.1 96.5 90.6 100.8 103.8 101.8 -0.6 19.5
1520 720 ieI6 92. 90.8 80.4 85.7 91.5 92.A 92-.3 0.0 25.5
1522 727 213s 90.2 87.3 77.5 83.1 89.6 90.7 90.3 -0.5 22.0
152e8 Oult l! 82.4 81.ý 71.6 77.1 82.9 83.5 64.6 -1.1 16.5
1534 DC-.8 ?s1 8.4 91.0 82.5 51.1 96.4 99.2 97.0 -0.8 17.0
1559 737 2715 75.C 74.5 63.0 6E.8 70.1 75.0 75.8 0 20.0

C 5-25 062R 727 2.70 80.3 79.8 68.7 73.6 79.2 79.8 80.3 0.5 25.0
0649 DC-9 'e. 84.4 82.6 72.5 77.1 83.0 83.8 84.7 0.6 29.0

c c)-25 0708 LiC-9 . 99.8 85.e 76.1 82.! 89.3 90.4 89.8 -0.6 21.0
0754 720 :13., 97.6 91.1 83.7 92.1 96.7 101.3 97.4 -3.7 10.5
0800 727 9 e0 e3.k 82.4 72.5 76.9 82.9 3.9 84.0 -0.5 22.0
0802 LIC-e 35rJ 53.7 88.2 77.9 85.0 90.6 93.5 92.1 0.2 23.5
0805 707 3989 ý45 ip. 8a.5 87.8 92.9 96.6 93.8 -2.1 17.5
0808 707 2952 57.7 )1.- 83.9 91.7 96.1 98.6 9(.8 -0.9 25.0
1059 DC-9 2fcI 79.5 7".3 71.4 76.6 82.3 3.-3 83.7 -3.8 9.0
111 720 277f 08.0 91.3 83.5 91.9 96.6 101.3 97.6 -3.3 11.0

1103 727 2!40 91.5 87.4 77.3 83.0 89.3 90.5 90.8 0 23.5
1111 DC-9 pill, ý7.4 91.9 76.2 82.6 89.0 90.0 89.5 -2.6 16.5
1113 737 2rg et.6 53.8 72.2 78.8 85.2 86.A 66.7 0 23.0
1120 720 323! .8 9. . ) 01.8 89.' 93.6 97.7 90.7 -1.9 16.5
1201 1.0-9 432, C4.3 64.A 0 2.7 68.3 73.0 73.9 76.5 -9.6 3.5
1220 H-1-125 75.9 77.9 67.8 71.3 7?.3 77.0 78.4 -1.1 17.0
1328 707 2728 100.. 93.0 83.8 92.2 )7.6 101.4 99.2 -0.9 19.5
1345 ijC-' 717 ý1.t IG.. 71.8 76.2 81.5 82.6 83.0 -1.8 16.5
1801 98.7 83.0 76.3 83.6 89.1 9 .3 89.6 -4.6 9.5

c 25 1906 00.0 83.3 73.0 7. 93.7 8..g 86.3 -0.9 21.5
1910 ',0.2 680 78.1 83.2 89.0 9,1.0 91.6 0.2 25.0
1915 91.8 87.4 77.7 80.2 )r.1 9,.2 91.8 -1.4 20.5
1,)2 61.3 80.2 71.5 76.7 82.2 82.7 83.5 -0.4 18.0
2004 77..' 77.7 66.2 70.1 75.8 76.8 77.9 0.4 30.0
)109 '7.1 77.2 70.5 73.5 79.0 00.4 79.4 -3.3 15.5
Z150 93.7 88.1 79.4 87.6 '.3 96.7 93.0 -3.0 14.5
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727 
81. 2.1 

.7

7-7 3569 1: 0 *3,: 7 1:1 27.51756 707 
7o .9.6 79.6 .2.1 16.0

6. 125 1 0OT 91. 5 Ul . i 7 2.7 :1.65 .2 66. 5 662 . 639.1155 , 6, 0 , , 8C.3 69.1o 92.7 91.1 -1.2 19.01

116 727 107 96 7.6 7. 51 60.1I, 63. 1 . -. 21.10 70 7 0 99 1.1 3. 73. 60.6 69.09 0. 4 6 7. -3. 16 11.-5,
15 6 20107 92.1 $6.1 N9.7 7856 . 2 6 323 -2.8 19.5

1551 727 6020 6.4 69.6 65.5 70.5 75.1 76.7 77.9 -6.2 3.01600 3?3 3620 77.1 77.1 67.5 71.9 76.9 78.1 79.1 -1.0 20.0
S1627 SAC-ill #776 73.6 75.5 66.1 70.3 75.1 76.7 6.

1636 727 1610 75.7 75.8 61.2 66.9 7. 7. 7. - 2. 16.5

2506 ?07 1 .3 8 1.3 -. 9 21.5

1638 727 1519 78.1 76.1 66.1 72.6 . 79.0 78.9 -1.v 22.5165C SAC-Ill 3909 72.2 72.9 61.: 1 68.2 73.8 3.7 75.0 -1.5 16.51571 727 3625 75.0 7.6 63.7 68.3 71.2 4.9 76.5 .9 31.01716 727 1000 75.7 75.1 61.1 69.5 75.2 9 77.1 - 22.51723 70 7 "21 7 63.1 79.9 71.5 76. 62.5 5 7 63.6 -2.6 13.5S1713 707 3661 91.9 80.• 61.1 69.1 9M.3 96.9 95.0 -1.0 11.5
1812 560 3851 76.8 77.9 70.7 72.5 77. 179.5 60.7 - .7 20.01827 727 11478 3. 76.5 66.0 70.6 76.0 76.6 77.6 2.7 11.51685 727 3515 63.. 62.1 69.3 76.9 60.2 61.2 82.5 2.2 10.0S6-3 1919 720 500 I66.9 63.7 73.5 00.6 65.8 89.5 87.7 - .6 19.51956 727 3412 I O 0 0.7 69.i 7s.1 60.2 60. 6 0. 1.2 29.02106 78.0 77.5 66.7 69.6 75.1 76.7 7 9.6 1.9 31.5
2110o 69.2 71.3 62.6 66.7 70.5 71.5 71.3 -2.3 1&.:
Z1(5 67.2 81.6 72.5 60.1 63.6 67.6 85.1 - .1 22..
2215 67.2 70.7 60.5 61.3 67.2 67.7 69.1 - .5 20.1
2300 80.5 79.6 69.1 73.9 79.6 00.3 60.6 .2 20.5

M-!0 7563 32 75. 8 63.7 . 7 9.? 0.2 80.9 1.7 30.c18 737 1703 75.7 75.5 64:: 69 72.9 73.5 71.5 2.2 32.5
181' 720 1078 86.5 61.5 71.2 P, • 85.3 89.0 66.5 -2.5 16.0

1812 3 C-0 4130 ? 8.1 63.9 73.1 60.5 66.5 90.1 67.7 .1.7 19.0948. •C-8 1569 65.1 63.9 72.2 86.2 91.3 93.8 93.7 1.6 31.51839 727 3742 63.1 61.6 69.0 73.9 79.5 60.2 s3.6 1.9 10.00816 727 3624 7.6 76.3 66.o 72.6 76.7 60.3 79.6 -1.9 16.50652 7C-9 512 8 76.9 76.6 67.1 71.6 77.2 76.2 79.0 .7 43.0

E 08995 2 50 89 837 7. so'A5C-9.5 87?1 C4 19.o

085 7A7 37427Z16 .9.1 62. 66.2 70.6 71.2 7o.3 1.9 35.0.088 77.9 66. 71.4 76.9 '7. 6 7 6.5 1.9 27.51527 727 3515 61.3 79.7 66.6 73.6 79 5 80 .3 -0.6 1 .0
1530 717 1138 6 73 69. 9 71.5 60.2 86: 6.9 67.3 -1.6 18.015 7 8 9. 6 8 .1 75 .5 83 .7 66.6 93.1 69 .6 -3 .5 11 . 01536 DC-S 1716 63.1 83.6 71.9 75.7 80.6 81.2 82.2 1.9 36.01536 727 3 16 1 81. 1 80.1 7 Ct.4  75.0 61.1 8 2.0 8 2.3 - .6 2 .
15'5 720 1121 91.1 85.3 75.6 83.2 67.9 02.5 90.0 -1.1 1.56-• 2900 727 3362 72.5 71.5 59.6 66.1 72.1 72.7 75.3 - .2 21.0.51911 DC-9 5129 71.1 71.9 62.1 66.8 72.0 73.0 71.2 1.8 36.5

6-' 1059 737 1209 77.9 7,.5 68.1 71.1 77.8 01.2 80. 1 3 0.c1103 C-8 110 90.7 T6S .2 71.9 83.0 f9.0 92.9 90.6 -2. 1 2 .

.60.6 
-a. 3.5

1106 DC-9 3569 65, 8".1 71.2 78. 85.8 89.9 86.2 -1.5 19.01113 727 162 61.1 79.9 69.6 7 3.. 80.6 81, 61.8 .3 06.01115 720 3078 71.2 72.6 63.1 69.7 75.3 71.0 79,6 -3.6 10.00852 DC-8 5130 79.9 78.5 67.0 72.2 7 8.7 61.2 61.6 -1.3 26.01338 0C-9 1 171 6 0.6 80.0 66.9 71.1 79.5 ?'2.3 61.7 .3 26.51512 727 3932 62.5 80.3 70.1 75.5 61.5 8. 5 06.5 - . 327.01523 727 4296 82.? 80. 69.6 75.1 81.0 1. 862.5 .3 5 -. 01513 707 2598 9 1.3 89.0 81.7 89.9 9.0 57.1 95.2 -3.1 11.0D'19 -07 3279 750 81.3 71.3 9 1.6 66.1 78.7 87.6 -3.7 9.0
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TANU V (Con't)

P0o Date Tim. A/C Dlotlawe 3. IBM A-Ie1v. D-levi Pii" m 1 D a
f"__,___.Pt. arm de dmB do Im ! P ?N as

D 6-7 1552 727 67 0.2 62.2 71.1 76.7 3.09 . 22.5
1661 727 3682 89.2 85.6 75.7 61.3 7, ,12 88.6 .1 22.5
1645 BAC-221 N5 l7.8 07.4 82.0 85.2 l.5 .S 82.5 -3.6 24.0
1812 DC-9 8 5 04.7 83.2 12.0 6T.7 53.5 890 85.o - .3 22.51317 727 3053 83. 2 02.9 72.4 78.3 SS.1 6. 85.7 -3.0 17.0
1838 707 6099 92.8 85.5 76.5 0. 6.7 69.3 93.6 90.6 -1.0 17.5

D 6-7 1910 727 6000 84.1 81.7 70.6 76.3 82.6 66.7 84.1 - .6 25.0
1922 727 3515 80.1 79.2 67.2 72.3 77.9 76.6 79.5 1.5 35.5
1925 727 6377 78.9 77.5 66.6 72.5 78.1 79.0 79.6 - .1 24.5
1927 DC-8 4112 60.7 79.7 68.4 73.7 79.2 79.9 80.1 .8 27.5
2102 82.0 78.6 69.2 76.1 81.0 83.1 83.7 -1.1 20.5

D E-7 2208 83.2 79.6 70.6 77.4 82.0 86.2 86.8 -3.0 15.5
2336 87.9 83.1 76.9 63.6 68.3 92.3 89.3 -4.4 9.5

- 6-e 1036 76.0 76.5 66.2 71.1 76.3 78.5 78.8 -2.5 16.5

1043 83.1 77.1 69.6 77.3 82.7 87.6 8k.1 -6.3 12.5
1046 74.8 76.5 64.3 69.81 7.5 75.2 76.2 - 4 19.0
1017 79.7 76.1 66.9 72.9 79.2 82.6 1,0.7 -3.1 10.0
1069 75.5 76.4 66.6 70.1 76.0 79.2 76.4 -3.7 8.0

D C-10 1945 580 6270 70.1 73.5 66.6 66.6 70.4 73.7 75.2 -3.6 11.0
1959 727 3362 82.8 82.9 72.6 76.4 81.5 92.3 82.9 .5 25.5
2046 77.5 78.3 66.0 69.0 76.2 76.3 76.0 1.2 35.0
2058 88.7 87.4 76.5 61.3 87.3 89.6 80.2 - .9 23.0
2136 73.7 73.0 62.0 66. 71.3 72.6 Y6.3 1.1 23.0

D r-10 2204 7M.2 71.0 63.5 68.6 72.2 72.9 73.6 -2.7 17.0
1420 727 5063 75.1 77,8 67.0 71.6 76.6 77.2 77.8 -2.1 15.5
1500 VC-lO 5255 83.0 82.9 73.6 77.6 82.9 83.1 66.2 - .1 23.0
1557 707 5596 66.3 69.5 63.2 67.7 71.9 71.9 76.2 -5.6 6.0
;608 747 3633 86.8 83.6 73.2 77.8 63.2 65.1 86.6 - .3 19.1
1708 727 62.8 60. 79.1 67.5 72.9 78 79.6 79.6 .9 30.0
1732 707 4619 91.8 85.6 77.3 85.5 69.7 96.5 91.1 -2.7 13.5
1852 72.8 72.8 63.5 69.9 75.6 79.6 78.8 -6.8 5.0

C e-11 1910 707 5196 90.3 83.7 75.9 86.0 69.7 93.7 90.9 -3.6 12.0
1916 72, 0216 79.2 77.8 65.2 70.6 76.0 77.6 77.6 1.8 36.0
1921 727 3013 87.6 86.4 76.5 61.0 37.5 89.3 68.9 -1.7 19.0
1961 727 3625 86.7 92.2 71.5 78.0 86.5 87.• ( .1 -2.8 15.5
1968 727 3603 80.6 79.2 66.4 71.6 17.1 77.5 76.9 2.8 36.0
1951 727 6629 80.9 79.3 69.6 75.1 60.5 81. 2 61.5 - .3 20.5
2010 86.4 81.1 69.7 75.6 01.5 83.7 82. .7 30.0
2013 81.3 79.5 67.8 72.8 76.3 79.1 80.6 2.2 29.5
2032 79.7 79.7 70.6 76.6 79.6 80.6 02. -1.1 17.0
2107 62.5 66.9 60.8 65.3 67.3 70.3 7o0. -7.6 6.0
2146 86.6 81.6 71.4 77.2 63.4 86.9 66.5 - 15 22.0
2151 77.1 75.9 66.0 68.9 75.. 76.5 76.6 .6 23.5
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TAML. V (Won't)

Fos DUo Ti.. A/C Di.ta..... .JI A-l I -l. , I I I
f______ t. an"3 ago 953 no 3 PM 3 Pon a

r 6-2 1552 72, 4350 80.1 70.7 68.2 73.0 9.5 1.3 .6 20.51,18 0- , 67 .7 71
166 71. ?252 01.0 68.5 77.6 It . 9. 3.1647 DC-9 62 6.:.7 7 :1 - A 1,4

1652 727 360 75.0 80a 3766 U':2, 2 6. 032.78367 91.5' 33.8 6,. 0•"17177185 7ao20 1o,398 $..6.8. 032. 14.8 82.7 0. . 19 1
1717 727 75.3 7'.7 76.0 79.5 2.2 2.6 -4.913 .29 1. : 7..8 00.2 83.0 82.9 - .9 ::.o

E 6-3 1415 DC-8 5659 78.6 74-6 66.6 73.0 79.1 82.4 80.0 -3.8 12.01417 727 5523 777 : 68.0 ?•1 1 8 .6 -.4 2.1,19 VC-9 3976 ill. MA 71.5 78.0 V5:• '0 .11 $.5 - 2 .0S88.516.5
1427 79,5 77.5 69.3 74.2 30.2 81.0 81.5 -1.5 18.0
1516 707 9004 2.2 85.7 77.9 6.1 1: 12.5

1522 Vo-1o 6051 50.0 81.9 73.7 78.6 5: 2 5 22 : -. 0
1524 737 10 8 36.3 83.3 7?.4 79.6 65.6 37.7 37.6 -1.6 13.5
1527.7 68.5 77.8 61.8 *..0 89.0 "A.3 -4.3 12.0
1539 DC-8 3978 86.2 81.3 71.6 76.2 83.7 66.2 36.0 .0 20.5
1713 727 378? 71.6 73.1 63., 67.5 72.1 72.5 7.2 19.0
171 707 3968 88.7 83.2 73.7 60.6 16.7 90.9 8.1 --2.2 16.0
1821 727 4350 80.0 78.5 66.9 71.8 78.5 79.0 79.8 1.0 24.5
1826 727 3702 82.A 82.0 71.5 76.4 82.1 63.1 83.0 - .3 26.0

E 6-3 1936 '20 4036 82.9 80.3 72.8 80.1 83.5 86.0 85.3 -3.1 13.5
1966 727 5196 76.6 77.2 67.5 72.6. 77.3 77.8 79.1 -1.6 18.5
2136 81.2 77.5 66.6 70.6 77.0 8.2 76.7 0 21.0
2146 70.9 75.0 66.8 72.0 76.2 79.6 77.8 - .9 22.0

E 6-3 2259 67.9 69.3 59.5 66.2 68.3 63.8 69.9 - .9 18.0
E 6-4 0802 720 4036 83.9 79.6 70.6 77.6 31.9 85.5 86.2 -1.6 18.5

0850 DC-9 5104 76.9 77.2 67.0 71.7 76.6 77.5 79.6 - .6 20.0
o 918 727 664. 76.8 75.5 63.6 66.2 73.1 73.8 76.3 1.0 33.5
0929 BAC-111 5058 76.2 75.4 63.7 68.7 477" 5:Z 1.5 .7 34.0
1526 727 4405 77.1 75.9 63.7 69 76. .7 26
1528 767 7113 81.2 77.8 67.6 73 ;o.3 62.5 81.1 -1.3 19.5
1533 720 3766 86.7 82.8 74.3 82. 7
1543 80.9 877 68 7 73 ?9 :4.1 -6.2 7.5
1566 727 3824 71.6 71.6 66.7 36 1.9 -6.2 2.0

15627 7 350 7 77. 2 68.1 7278 412 8. . 79.5 -6 220
1558 727 6162 61.1 79.9 69.7 76.3 81.0 ;..0 61.9 .1 22.5
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TAME V (cant)

ft* Dot* Tie A/C Diatee 3. SIZI A-level i-2eve MM mm NEc S a
1_ 0ft. 0'IM do1 98A Ado U 7 .M Poo8,. 4 ee
1 736 392 7. 77.2 "6.1 69.6 75.7 76.6 76-IM 1107 9 3474 93.1 MS 66. 65.5 28.51105 6C-9 3615 71.2 784. 6.2 75.0 -1 16 :.0
1107 70? 5017 90.4 64.2 7.05 61.0 67.2 9.2. 690. .2 21.5
1112 727 4263 0.09 60.0 69.6 I4N 60.1 31.1 61.0 - .2 22.01116 737 379 77.2 75.5 70. 75.7 77.3 78.6 w 1i 26.5
1119 DC- 3 79.1 78.1 6.1 70.7 76.2 75.6 76.2 .5 23.0
1905 9AC-ill 36o0 73.9 74.2 64.1 66.7 74.5 74.5 79.0 - .6 22.0
1:21 81.2 79.6 66.? 73.7 79.9 81.3 62.1 .5 28.0
1 25 DC-S 3847 90.1 84.4 75.0 62 7 92.5 90.6 -2.9 13.51717 707 2596 93.C087.6 80.6 88.4 '92.Z 94.6 92.9 -1.6 14.5
M119 90.7 85.1 ?7.8 65.7 89.6 94.1 91.0 -3.1 11.0

e 6-5 1953 91.6 87.6 76.0 80.2 91.2 92.4 92.2 - .8 16.0
2114 - 81.2 79.4 68.6 73.7 79.0 81.8 80.3 - .6 21.5
2126 86.9 92.z 73.0 79.7 86.0 89.8 87.9 -2.9 19.5
2139 85.3 89.7 71. 78.2 83.7 86.4 85.9 -1.2 19.0

p 6-5 2256 98.2 e2.2 72.6 80.6 85.2 90.3 87.3 -2.1 19.5

6-6 0701 C-8 5032 6Q. 78.9 70.2 77.9 83.5 87.6 81.5 -3.1 12.5
0839 727 104( 780, 76.7 65.7 70.2 75.4 75.9 78.1 .4 25.0
0921 727 3813 81.5 79.4 C9.0 74.? 80.3 81.7 82.1 - .2 24.0
0938 72C ?591 87.2 02.1 74.5 81.7 86.6 89.9 87.3 -2.6 12.5
1024 DC-9 l'50S 7S.' 78.0 70.7 75.1' 80.9 81.9 81.14 -3.2 15.5
1038 727 !610 80. 79,.'. 69. 74.4 80.4 812 8.3 -. 20.51050 707 3C'? 93." cf., 77.5 86.C 91.2 95.:4 92. -2.0 16.5
1054 720 3375 66.1 81.1 73.2 80.6 81.8 88.3 86.5 -2.2 17.0
1056 727 41W2 82.7 3G.3 71.3 77.2 83.5 84.7 84.2 -2.0 15.0
i1J8 720 I!J1 " 9.') !1.7 73.5 80.2 86.2 90.0 86.9 -3.1 17.0
.807 DC-8 3j1( 87.% 0,55.7 71j.7 79.9 85.5 36.5 86.7 .9 32.5
1615 720 42r)" 79.6 7(.8 67.h 7e.7 78.7 81.7 80.7 -2.1 15.0
2007 75.t 78.C 67.6 72.e 78.4 81.3 81.5 -1.7 20.5
20P0 83.4 81.1 '0.0 75.4 81.8 82.5 83.0 .9 27.5

F G-7 0708 80.9 79.0 69.5 74.4 80.1 81.2 82.2 - .3 16.0
0751 720 3)1' 85.C 80.6 70.3 77.5 82.3 85.0 84.3 0 26.5
0757 727 270; 85.2 P2.6 70.9 76.6 82.9 83.5 84.3 1.7 31.0
0758 720 4?0)" 87.2 81.6 70.3 78.7 82.7 87.7 86.1 - .5 20.5
0801 727 .094 c0.1 Id.' (7.7 7?.5 7M.5 79.5 79.8 .6 31.5
0804 707 3828 88.0 83.3 76.4 83.3 88.3 92.3 89.5 -4.3 11.50818 707 400'. 85.1 81.9 72.2 78.7 83.9 85.8 86.0 - .7 21.0
081ý 720 s0ee a8.4 81.8 72.6 80.7 85.9 90.9 87.0 -2.5 12.5
0822 Lear 4300 72.6 71.7 62.5 67.5 72.6 75.0 75.1 -2.4 13.0
0025 Lear 4147 74.8 75.0 64.3 69.0 73.9 75.3 77.3 - .5 16.5
0828 707 (419 76.9 76.1 65.7 70.8 76.9 77.5 79.1 - .6 21.5
0830 707 4279 80.2 79.6 68.3 73.0 78.4 80.5 81.0 - .3 23.0
0832 79.8 80.1 69.3 74.5 80.4 81.9 80.8 -2.1 19.0
0833 727 4686 79.2 79.3 (6.8 72.1 77.2 77.6 79.7 1.6 28.5
0852 737 3620 74.1 73.8 64.2 C9.1 74.2 74.9 76.8 - .8 20.5
0854 727 '09' 77.8 77.5 65.3 70.1 75.4 76.1 78.2 1.7 29.5
oe3J 727 3954 83.1 80.6 71.3 77.8 83.9 85.3 84.6 -1.9 17.503 17.0
o83 B-8s o 78.8 7U. 67.7 73.6 79 82. 83.4 -4.0 17.0
0840 VC-10 98,_, 73.6 74.2 62.4 66.q 72.1 74.0 73.6 - .4 23.0
0842 737 5271 70.3 71.7 61.5 66.0 70.8 70.8 73.8 - .5 23.5
100f, 5 0 364C 79.4 79.0 70.0 71.7 77.1 80.6 79.7 -1.2 15.0
1008 D.-9 397( 86.7 84.3 74.0 80.2 85.9 86.7 88.6 0 37.0
1017 727 384 78 1 77.4 67.0 71.6 76.8 77.4 78.2 0.7 27.0
1022 580 3537 74.1 76.4 68.' 70.4 75.4 78.0 78.6 -3.1 ".5
1036 707 3762 84.1 82.0 69.9 74.8 80.9 82.3 83.4 1.8 33.51041 580 3338 80.8 78.5 68.0 71.9 77.6 80.1 81.2 .4 24.0
1042 •C-" 4071 80.0 78.2 68 5 73.8 79.3 80.6 80.9 - .6 19.5
1051 707 4079 86.0 81.8 70 Q 77.6 83.6 87.9 85.6 --1.9 16.0
1053 737 4113 73.3 72.9 63.4 67.8 72.6 73.8 74.8 - .5 23.5
1101 DC-9 3077 80.0 78.8 C8.5 74.2 79.7 80.6 80.8 - 6 20.5
1103 727 4250 77.1 77.1 66.5 71.1 76.2 77.8 78.3 - .7 22.0
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V 5MS 6 V lion't)

fto o 0ee uo A/C Iutmosm NE so A-lovel -1416mo mmU =0AI r D

6-f 11066 W 3812i. . .oa 03.9 a , .171,, 84. 3".9 835 89.2 91:1 ". 2 . -1.2 20.0
no0 it. 39 .7 9 0. 79. . 3 .07I.6 20 33 .. o 91.o -2.9 16.5i10 5 7.8 TO-, 70.5 -1.1 12.0

1230 DC- 62 6314.97 75.1 601 62 9.2. -2. 2.0.

1120 9e-, 417 5. 70. •. 1. .4 10.5 77.4• -3.1• 1.0.
75.2 7. 6 73.. 81.2 7.6. 7..1 6. 3 1:: . 6 1.51171 7 o.0 5.o 60.7 2.62.1 75 . .5 76.9 57.5 . 82.1 1.7 31.0

5870 16.6 6.3 76.0'6 71.7 6. 0. 76 -35 1.

6. 79.7 71. 7. 69.1 69.9 72P. -5.1 20.5114 D "- 5175 76.6 62. 6.9 61.3 75.3 T6.5 2 8 -1.9 10.51150 DC-9 5100 80.1 78.1 60.9 75.2 81.6 6 82 63.2 -2.5 12.011 DC9 380 74 T5.8 65.0 70.9 76 9 . 0. . 2.01215 Jet tar 905 82. 0 7. .0 9 6 9. , -1.0 21.012300 84- 527 23.85.

727776 7. 7.278.9 60o768 0 . 1 6. -. 6 10

120 c-i 275 8 3.8 76.9 75.1 80.3 68.1 69.2 3 29.51251 526 1180 T8.2 71.5 68.5 73.6 1.53 73.1 860.3 - .6 17.51309 580 71537 71.0 71.4 69.2 72.7 90.5 1.2 19.9 -10.2 2.01321 DC-9 3O6 82.4 78. 6 72.5 78.9 65.5 87.1 85.7 -2.7 10.01326 737 4152 73.0 75.2 66.7 69.9 T5.7 U-6 77.3 -3.2 15.51338 DC-9 nm 863.4 80.5 71.4 77. 86.0 65.2 05.0 -1.6 15.01352 727 1370 82.5 87.1 79.2 7.5 1. 1.9 5.0 .6 2.1.01359 DC-9 a218 78.1 86.0 66.0 71.6 81.0 68.9 60.1 .8 21.51405 727 3612 81.4 79.9 69.9 72.9 70.1 61.2 01.7 .2 21.5
1411 DC-8 84 3A 88.4 8 3.0 72.3 79.3 06.0 89.0 1?.1 - .6 20.0
1513 7T0 5n 912 06.6 82.3 7.0 81.7 69.2 9".1 97.6 -3.5 12.51617 727 3682 82.0 79.7 71.0 76.8 82.2 63.1 82.9 -1.1 20.01620 DC-8 7fl1 88.3 82.7 77.3 81.3 67.1 89.2 878 - .9. 27.01622 56 -0 517 5 81.1 76.7 67.7 75. 817.8 61.6 83.8 -. 7 17.5"1726 727 1Q33 9.7 76.6 75.1 80.7 87.6 89.6 90.0 .8 27.01612 DC-6 3931 981.3 85.0 7M.9 74.0 90.6 93.1 91.7 -1.6 21.016635 77 ?777 73.5 77.6 67.7 72.2 78.9 80.1 80.7 -6.6 1.0
1501 VC-10 '137A 84.2 83.6 76.9 81.7 87.3 So0.1 89.2 -3.9 9.5
1517 580 3822 82.7 81.5 71.7 75.9 81.5 83.1 63.9 - .6 17.01520 707 36"n 93 77.9 .5 85.2 80.2 8. 62. 1 23.0
1523 720 "36nn 87.0 86.9 75.5 71.9 .2 ': • 2.1.
1935 DC.- 1893 65.0 61.3 7065 ?..0 62 .7 76.7 76. 1. 3 29.01593 727 3222 83.0 80.9 70.2 75.8 53.9 82.7 83- .5 23.01510 727 17T1 O1.7 82 8. 7i. 71 77 .1 77.3 79.0 .6 26.0
1 5 4J2 7 20 3 7 2 9f 9 4. -4 117 . 1 ?9 . 2 8 7 .5 9 2 . 4 1 7 . 1 . 5 - 2.6 15 . 0
1547 7C-9 1710 &-.9 81.1 68.8 75.0 80. 9 50 8.6 . 26.50

200 ~.* 7.7 69. 7.5 6~.9 835. 8 3.8 -2.1 17.5

1548 580 382; $1.9 79-3 570.0 72. 78.3 0.7 8. .2 •.151 720 3541 91.2 84.6 76.o 84.0 89.2 92.7 90.4 -1.5 16.5
15 " •7•)f 8 .1 8 .2 •9 6 75.1 81.3 02.1 81 .9 0 27.5

2086 727 04 81. 80.0 69.3 761.8 81.2 61.3 60.6 .1 17.0
1610 737 ir,79 74.4 73.8 64.7 69.3 74.9 75.6 77.2 -1.2 19.51626 BAC-il.• hhbn 76.5 77.6 66.0 74.6 78.5 81.0 84.1.161j0 727 M?• 96.4 83.1 72.1 78. 0 84.4 86.1 85:1 -. 5 1.16 407 3A- 1 7nb 88 .1 86 .5 77 .4 81 .9 87 . .1 2 .

1652 75.9 75.7 67.3 75.6 797. 7.9 60. 9 -6.0 3.51758 727 4Q1 79.7 78.6 70.9 T6.6 82.2 83. 03. -.
1012 DC -9 3931 84 2.39 N

18376:j 82.2 ?1.9 77.5 83:. 6 . 85. 8. 79. :2.: 9. -5.18 ? 8. 6 .9 7749 .?9 4 1.3 -2.6 11.5.184 82.2 80.0 70.1 75.9 81.8 83.0 63.4 - ,.8 20.0b-7 1901 720 4R31t 82.5 77.9 C8.5 75.5 80.2 82.41 82.4 .1 23.01924 DC.9 4,77, 76.o '5.4 64.3 69.2 74.7 74.7 76.4 1.3 29.01931 727 1-16 83.? a1.4 ?0.2 76.8 $3.7 8$4.2 84.9 - .5 23.01947 TV7 170,O 78.3 ?8.0 67,3 71.7 77.1 77.7 79.0 .6 247.01957 79.9 80.4 7 .8 75.0 80.0 00.5 81.6 - .6 26.52 0 0 0 ý 1 ,4 7 9 . 7 6 9 .? 7 5 . 5 8 . 3 5 8 . 2 1 1 .108 9.3 78• 69.0 T7t.1 7 9 So.0 so8 . 17.02012 70.9 75.6 65.2 T2.4 77.5 78.9 S0.9 -8.o0 3.5



- - - TABLU V (Cen't)

?Of ýt.. TIm. A/C Dlstaiw. 9M M.L A-lewI 6-lewel IN P1I1.5 I31., P 0
F. a d o mw m mi ma ma I a"., 6-7 2023 6., 119 ,9.8 ,,., W. S I., .o 3.5

6-7 2101 ,,.2 80.0 ,2. , o ., -3. S22.0
2103 92.1 65.2 77.5 5.9 ".0 96.7 91.0 -2.6 11.0
21036.4006. 56.2109 78.6 74.8 63.0 70.6 75.4 ?9.5 78.6 - .9 23.5

F 6-7 2200 83.5 79.7 69.7 75.9 82.0 85.6 83.2 -2.1 19.5

7 6-8 1035 78.1 76.1 67.6 73.8 79.5 80.9 79.9 -2.8 16.0
1043 85.3 79.5 72.6 60.3 65.1 69.0 86.1 -3.7 12.0
1051 79.4 76.3 70.0 74.7 80.6 62.5 61.6 -3.1 13.5

F 6-10 19•9 81.6 81.7 70.9 75.0 80.5 61.5 62.9 .1 22.0
2046 70.1 78.3 67.7 72.J 77.1 77.9 60.9 -6.8 6.5
2058 87.5 86.3 75.6 79.6 85.7 68.8 87.6 -1.3 22.0

7 6-10 2207 78.5 79.2 60.1 73.5 78.2 78.9 79.1 - .4 27.0

P 6-11 1852 7ZO '"*' 78.0 7(.5 67.6 78.7 82.1 83.7 85.? -5.7 7.5
18,6 ýAC-3. ," 73.9 75.2 64.7 69.3 74.8 76.0 77.9 2.1 14.5

? f-i 1qC4 DC-8 .:: 86.0 81.2 71.6 79.5 84.7 89.1 86.6 -2.3 16.5
19go! 7,,: 73.2 1-3.2 65.7 71.4 76.0 79.6 80.0 -6.6 6.0
1ý:, IC? .! 92.1 65.5 78.? 66.5 90.0 95.9 92.1 -3.8 10.0

. 27 76.0 73.2 70.9 77.1 80.2 63.7 85.2 -7.7 3.5
1•.. 72' 7013 82.6 83.2 71.7 77.0 82.6 62.6 85.4 0 21.0
1i.• 76.3 73.5 67.7 75.3 79.2 60.8 66.1 -6.5 6.0

e91 86.1 83.4 72.8 80.5 87.2 89.2 88.8 -3.1 15.5
194. 81.5 76.1 72.0 78.1 81.9 63.7 85.6 -2.2 13.5
194C 79.2 78.6 67.5 72.2 77.6 78.6 80.5 .6 24.0

81.3 78 9 67.5 73.6 80.0 80.1 82.2 1.2 27.0
33.3 81.2 70.8 77.1 83.5 85.7 85.2 -1.4 20.0
86.8 81.5 68.5 74.0 80.3 82.8 86.8 2.0 32.5
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taken at the individual sites. In identification, no attempt

was made to distinguish between the various models of 707 and

DC-8 type aircraft or to distinguish between turbojet and turbo-

fan models.

Distance information was established from the photographs

after identification of the aircraft and from knowledge of key

dimensions of the aircraft. Photographs were taken at the ground

position essentially at the point of closest approach of the

aircraft to the observer.* Although distance information is

reported in four significant figures in Table It, accuracy is

limited to the order of +5•.

For the measurements, the distance from the ground observer
to point of closest approach is equivalent to the slant
distance which may be defined as the length of an imaginary
straight line passing through the point of interest on the
ground and the aircraft flight path, which forms the
hypotenuse of the vertical right triangle whose legs are
normal to the flight track on its tangent. 'The slant
distance and distance to point of closest approach are
nearly equal because of the relatively small descent
angles involved.
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The noise measures tabulated in Table V are identified

as follows:

Measure Unit Meaning

EPNL EPNdB Effective perceived noise level calculated
in accordance with FAR Part 362.!
The EPNL is equal to: EPNL = PNLTM + D.

SENEL dB Single event noise exposure level as
defined in Reference 5 with the exception
that the summation included only the
upper 10 dB of the flyover noise signal.*

A-level dBA A-weighted sound level as specified in
USA standards for sound level meters,Sl.4.7/

D-level dBD D-weighted sord level as specified in
SAE ARP 1080-.• For many flyover signals,
the followinv approximate relationship holds.

PNIM = D-level + 7

PNLM PNdB Maximum perceived noise level as defined in
FAR Part 36.

PNLTM PNdB Maximum tone-corrected perceived noise
level as defined in WAR Part 36.

PNLC PNdB Composite perceived noise level, computed
from the highest levels reached in each
of the one-third octave frecuency bands
irrespective of time.2/

D dB Duration correction as defined in vAR
Part 36.

d sec Duratton time as defined in FAR Part 36.

SEFIL Is defined in terms of integration (summation) Prom
a fhreshold noise level approximately 30 dB below the
maximum level. However, intefrratton over only the upper
10 dB results in values that typically differ by 0.93 P
or less from values based on Integration over 30 dR.-
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IV. EPNL AND NEF COMPUTATIONS AND COMPARISONS

Mean EPUL and NEF values calculated from the measured

noise data are given in the later Dart of this section. The
mathematical basis for calculating tIese noise values is

summarized in the first part of this section.

A. NEF and EPNL Equations

The noise exposure forecast procedures yield estimates

of the noise exposure based upon consJderation of the noise

levels, expressed in EPNdB, the number of noise intrusions

and the time of day in which the noise intrusions occur. The

contribution to the NEF value at a given position for a given

day for a single flyover event, i, may be expressed as follows:

NEF(i) = EPNL (i) + 10 lop K(i) -88 (Ea. 1)

where

EPNL(i) = effective perceived noise level produced by fly-
over Ci).

K(i) = constant determined by the time of occurrence,
where,

K(i) = 1, for times between 0700 to 2200

K(i) = 16.67 for times between 2200 to 0700.

When a number of noise intrusions of differing levels

occur during the day, the noise exposure forecast value for a

given position and day may be expressed as:

N

NEF = 10 log antilog NEF(i) (Fn. 2)
10

i=l

N
or, NEF = 10 log [ antilog EPNL(i) + 10 log K(1) -88

' 10i=l /(Ea. 2a)
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where N = ND + NN

ND = number of events between 0700 to 2200

NN = number of events between 2200 t( 0700

For the rather special case where the same noise level

is produced by a number of events, Equation 2 becomes:

NEF = EPNL + 10 log [ND + 16.67 NN] -88 (Eq. 2b)

As can be seen from Equation 2b, in particular, the NEW

values are significantly affected by the number and time of

the noise occurrences as well as the noise level.

In determining the changes in noise environment due to

the changes in approach procedures at DTW, the changes in noise

levels and the corresponding chanFe in NEF values are of

primary interest. The large variability in the number of IPH

approaches on Runway 21R may be considered to be an uncontrolled

"random" test variable, which, through its influence on NEW

values, might well obscure NEF changes due to changes in ncise

levels. Thus, to prcvide meaninpful comparisons of noise

exposure between test phases, one wishes to determine "mean"

noise levels, for the various test days and test phases. The

various mean noise levels can also be used in adjusting 'raw"v

NEF values to account for flights occurring between 2h00 and

0600 that were not measured. From mean noise level values,

one can also establish the differences in NEF values which

result from differences in noise levels, un-obscured by the

wide variation in number of events occurring during particular

test periods.
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In determining mean noise level values for NEP computations,

the "energy mean" value will be of primary Interest, reflecting

the fact that the sound pressure noise levels are expressed as
logarithms of the sound pressures involved. The energy mean
value, EPNL, (termed "mean" throughout the remainder ot the
report) can be defined as:

N-- 1 EPNL(1)
EPNLo 10 log antilog E-N-•" (Eq. 3)

i=l

If the mean EPNL is first calculated from all the noise
events measured dr'ring a certain period during the day, the

NEF value may then be estimated from Equation 2b, using EPNL
from Equation 3:

NEF = EPNL + 10 log [ND + 16.67 NN] -88 (Eq. 2c)

The above expression will serve as the major equation for

calculating NEF values from ths experimental data.III
The standard deviation is a commonly used statistical

measure of the variability of a distribution of numbers.

The standard deviation for FPNL, s, may be defined as:

N N[ (antilog i) - antilog EPNL(i)) 2] 1/2

s= 10 log 1 + N(N-I)
N

N antilog E1NL(i)10
(Fo. 4)
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A.though not of Immediate interest, but likely to be of

concern In other analyses of the noise and distance information,

the arithmetic mean of the EPNL values may be defined as:

N
1

EPNL ave = EPNL (i) (Eq. 5)
i

The mean level (Eq. 3) will always be equal to, or greater

than, the arithmetic mean (Eq. 5):

EPNL > EPNLave

The standard deviation for the arithmetic mean, s, is defined

as:

1 2

N (EPNL(i) 2 ( EPNL(i) 2 1/2

sN(N-i)
L I (Ea. 6)

To illustrate the differences between values computed on

an energy or arithmetic basis, the following table shows the

mean values and standard deviatlons computed for four noise

levels of 90, 94, 96 and 100 EP1dB.

Quantity Value Favation

EPNL 96.4 3

s 2.8 4

EPNL 95.0 5

4.2 6
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!I
B. Mean Noise Levels

Table VI lists the mean noise ievels, calculated in

accordance with Equation 3, for each day at each position.

Mean levels are also listed for each phase of measurement at
each position. Also shown are the mean levels at each position

during the two phases for: four-engine jet aircraft, two- and

three-engine jet aircraft and propeller aircraft. The table

also lists standard deviations, calculated in accordance with

Equation 4.

The mean noise levels for each day are also shown in

Fig. 6 together with the standard deviation for each day.

The dashed lines in the figure show the mean values for the

entire test phase at each position.

At position A, note the very small difference (0.3 dB)

between mean EPNL values for the two measurement phases.

Also note that the differences in mean values t position A

were also quite small for the fnur-engine jet aircraft (1.0 dB)

and for the two- and three-engine jet aircraft (1.3 dB).

C. Daily IEF Values

NEF values, calculated from the mean noise levels in
accordance with Equation 2c, are tabulated in Table VII and are

also shown graphically in Fig. 7. Table VII lists two sets
of NEF values. The "raw" values are based upon the mean noise
levels and the observed number of flights during the

observation periods from 0600 to 2400. "Adjusted" NEF values

are also shown; these values reflect adjustments for the IFR

landings on runway 21R occurring between 2400 and 0600 which

were not measured.
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TABLE VII

DAILY NOISE EXPOSURE FORECAST VALUES

Test Phase Period NEF Values ,

RAW ADJ ' RAW ADJ RAW ADJ RAW ADJ

A B C

Initial 5-18 32.', 36.7 21.4 25.7 18.0 22.7

5-19 32.7 36.2 25.9 31.2 22.6 28.3

5-20 32.5 36.7 23.2 27.1 22.6 26.5

5-23 28.1 28.1 18.2 18.2 16.3 16.3

5-24 33.5 33.5 26.3 26.3 25.5 25.5

5-25 37.4 40.9 25.7 29.8 28.8 32.2

Ave* 36.8 27.8 27.5

A E F

A 6-3 36.1 37.8 19.5 21.6 18.6 20.5

6-4 30.6 36.4 15.3 21.4 12.1 18.0

6-5 34.5 34.5 18.0 18.0 18.2 18.2

6-6 33.0 33.0 19.0 19.0 16,6 16.6

6-'f 35.6 37.2 20.2 22.2 19.1 21.4

6-8 19.5 19.5 1.9 1.9 6.7 6.7

6-10 25.5 25.5 10.7 10.7 11.2 11.2

6-11 27.7 27.7 12.7 12.7 14.4 14.4

Ave 0* 34-9 19.5 19.4 17.6

* "Enz.rgy" average for six days.

** ?"Energy" average for seven days for positions A and D,

excluding data for 6-8 and 6-9; averages for two days
only at Position E, &.,d for five days at Position F,
excluding data for 6-8 and 6-9.
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The number of IFR flights between 2400 and 0600 and type

of aircraft were determined by review of VAA traffic control

"flight strips". The adjustments take into account both the

number and the type of aircraft.* It will be noted that

even though the number of approaches during 2400 and 0600 was

small, the adjustments were sometimes significant because of

the high weighting assigned to night flights in the NEF

calculation procedures.

D. Mean NEP Values

Table VII also lists mean NEF values for the two test

phases. These means are calculated in accordance with Eruation

2, but include NEF values only for the days in which there are

appreciable number of IFR approaches on runway 21R. Thus, for

the initial phase, the mean value is based upon six days

of measurements, omitting the almost neglible NEF values for

May 21 and 22. On a similar basis, the mean NEF value for

Phase A is based on several daily NEF values, omitting data for

June 8 and 9 when very few noise events were noted.

Noise levels were estimated for individiAal flIghts between
2400 and 0600 by assuming, first, the mean level observed
for all flights during that day, and then adding to this
value, the difference between the mean value for the test
phase and the test phase value for the type of aircraft
involved. Thus levels were adjusted to account for
differences in noise produced by four-engine, two- and
three-engine jets ard propeller aircraft.

-64-



V. COMARISON OF NOISE LEVELS AMD NOISE
EXPOSURE BETWEEN TEST PHASES

The most direct comparison of differences in noise

exposure due to test conditions is in terms of the mean

noise levels observed at the different positio, . This

compariso'i largely avoids variability introduced by the daily

variations in the number of flight operations. However, a

meaningful comparison of adjusted NEF values may also be

obtained when the values are adjusted to a common volume of

operations.

Figure 8 compares the mean noise levels for the two test

phases. In this figure the mean noise levels from Table VI

for each test phase are plotted as a function of the distance

front the runway threshold. (iveasurement positions may be

identified in the figure.) The figure shows the very close

agreement in mean noise levels (within 0.3 dP) observed at

position A.

To illustrate the typical variation in noise levels for

aircraft following the 2.8 degree glide slope at a constant

thrust setting, two curves have been drawn through the noise

levels at position A. In the figure, the difference between

the curves is shaded. The upper curve assumed that the EPNT.

values decrease at a rate of q EPNdB per doubling of distance;

the lower curve assumes a decrease of 11 EPNdB per doubling of
distance.

Intersectinr the two curves are horizontal lines bracket-

ing the effective perceived noise levels measured at positions

B and C in the initial phase and positions D, E and " in

phase P., The difference between the two ho.-!zontal shaded

areas represents, approximately, the reduction in noise levels

between the test phases.
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At distances from the runway threshold 00,000 ft and

greater this net difference is approximately 6 EPNdB. This

value is slightly greater than that expected from a typical

EPNL versus distance curve, considering a simple change in

slant distances from 2400 to 3400 ft AOL. Hence the test

noise level comparison shows net noise reductions that

slightly exceed simple estimates based on previous noise level

information.

To reduce variations In NEV values due to test differences

in volume of operations, a set of "equalized" NEF values has

been computed from the NEF values of Table VII. These values

are listed in Table VIII, and are also plotted in Fig. 9 as a

function of measurement distance from the runway threshold.

TABLE VIII

COMPARISON OF "EQUALIZED" NEF VALUES

Position Test Phase NEF Value

A Initial and A 35.9

B Initial 26.o

C Initial 26.6

D A 2O.4

E A 18.1

F A 19.9

The equalized NEF value for oosition A is the mean value

for the two test phases. Equalized NEF values for the remaining

positions were computed by adjusting the mean NEF values for the

position (as listed in Table VII) by the difference "etween the

-67-



IA

UsI
of

_________ - 0

S!

uI-.

U. IjU

z<0 i
>0 kn 4

lb 0N

00

-68-



t

nimean NEF value observed at position A (over the same time

kperiod) and the equalized NEF valde at position A.*

In Fig. 9, the NEF values are bracketed by a curved

shaded band. In addition, near-horlzontal bands Intersect the

curved band to indicate probable NE'' values during level flight

portions of the two approach procedures. The negative slove

of near-horizontal bards reflects the gradual reduction In

noise exposure expected to result from the reduction in

nunber of observed overflights at increasing distances from

the runway threshold.

From the presentation of NEF values, as described above,

the difference in NEF values occurring at distances of

approximately 80,000 ft from threshold or greater is slightly

greater than 6 dB. This difference is in good agreement with

the difference in mean noise levels, depicted in Fig. 8. Thus,

both mean EPNL and NEF values, equalized to remove differences

in volume of operations, show a consistent reduction of about

6 dB resulting from the increase in ILS intercept altitudes.

* For example, the mean adjusted NEF value at position A for
the two days at which measurements were made at position E
is 37.2 (the "energy" average of 37.8 and 3 6.4). The
difference between 37.2 and the equalized NEF va'ae at
position A, 35.9, is 1.3. Thus, the equalized NEP value
at position E is 19.J-1-.3, or 18.1.
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APPENDIX

DATA ACQUISITION AND R•DUCTION TNSrAUMENTATION

This appendix describes the data acquisition equipment
used in the field and the instrumentation used in the

laboratory for data reduction. Individual paragraph references

are keyed to pertinent sections of PAR Part 36.

A. Noise Measuring Equipment

Each measurement station had self-contained recording

capacity, with the instrumentation indicated in 'lig. A-!. The

system consists of a Bruel and Kjaer Type 5144, 1/2-inch

diameter, condenser microphone, a Bruel and Kjaer Type 2619

preamplifier (or Hewlett-Packard 15108B Preamplifier), a

Bruel and Kjaer Type 2203 Precision Sound Level Meter, and

a Kudelski Nagra III Tape REcorder. An Electro-Voice Model

355 Wind Screen was used over the microphone at all times.

A36.2(b)

The basic system response falls within the specifications

of IEC Publication No. 179 "Precision Sound Level Meters".

The response of the complete system was well within the

tolerances specified in IEC Publication No. 17Q as to sensi-

tivity to a constant amplitude, sensibly plane progressive

sinusoidal wave. 436.2(c)(2)

Field calibrations of the system were performed before

and after recording aircraft noise. The overall system response

was verified by use of a 1,100 11z sinewave oscillator driving

an insert resistor at the input to the microphone preamplifier.

Overall acoustic sensitivity of the system was obtained

through recording the output signal of a Bruel and KJaer Type

A-1
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4220 Pistonphone Calibrator on the tape recorder through the

system. Ambient noise levels and system electrical background

noise were also recorded. A36.2(e)(2),(3)

* In addition to the basic meteorological data, obtained

from the ESSA weather bureau at Metropolitan Airport, individual

measurements of wind speed, temperature, and humidity were also

made at each noise monitoring station. A Weksler 315-1 Sling

Psychrometer and a Dwyer Windmeter were used to obtain these

data. A36.3(b)(3)

B. Noise Analysis Equipment

All noise measurements were analyzed by a real time

spectral analysis system. A block diagram of this system is

shown in Fig. A-2. The primary elements consist of a Hewlett-

Packard Model 8054A Real Time Audio Spectrum Analyzer, under

control of a Digital Equipment Corporation Model PDP-8 Computer.

The tapes were played back on an Ampex AG-350 taDe deck.

For each of the three Kudelski Nagra III recorders there

exists a correction spectrum which enables the computer to

correct ýhe signal, recorded on that Nagra and played back

on the AG-350, to s flat response. In order to make maximum

use of the available dynamic range a preemphasis filter was

employed to attenuate the low frequencies. The Insertiin loss

curve is presented In Fig. A-3. Along with the computer sampl-

ing, a graphic level recor'd is made of the tape. This

enables the operator to select starting and stopning points

of the analysis and to determine where to select a sample of

the background noise. A36.2(d)
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During the course of the analysis a sample is obtained

every 0.5 seconds at the output of the 24 consecutive 1/3-

octave bandwidth filters. (Center frequencies are from 50 Hz

to 10 kHz.) The time sampling interval is derived from a

1-microsecond crystal clock and the accuracy of determining

the 1/2-second intervals is within 5 microseconds, For each

of the 0.5 second samples, approximately 30 milliseconds is

required to read out the 24 1/3-octave bands, well within the 50

millisecond requirement. In a given P-equency baiid the time for

uata transfer is 1 millisecond, well under the 5 milliseconds

permissible. A36.2(5)

The spentral analysis system exceeds all the reauirements

of IEC Publication No. 225, "Octave, i4alf-octave, Third-octave

Band Filters Intended for the Analysis of Sounds and Vibrations".

The analysis 9ystem further meets the reauirements on dynamic

response, crest factor, linearity, dynamic range specified in

Part 36. The resolution of the overall system is 0.1 dB.

The overall accuracy of the system is +0.1 dB in terms of out-

put leve2 with respect to input signal.

The values of several weighted noise levels are computed

for each 1/2-second sample. Important spectral information

and a summary of t)]e weighted functions, their 10 dB down

duration time and integrated values are orinted by the

computer, as shown in Fig. A-4.

C. Calibration Procedures

Microphones - Absolute sensitivity of the condenser

microphones was determined through use of a General Radio Type

1559-B Microphone Reciprocity CalibratOr. A36.2(c)
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1/3 OCTAVE BAND CDWTEJ FhEQUENCY
s5 63 of 1U 125 160 " " 256 315 460

NMAIMUM VAL IUES
67.1 66.9 64.3 74. ! 71.9 71.8 Me.l 7P*3 69.8 712.
69.9 6o.6 0.6 No' 73l 77.1 ??ig 7T.3 75.5 46.4
"60.2 49 *0000 *e0**0

AT Pt•LT 14AX
*.*** *,** ***** ... 66.6 66.2 63.6 66.5 67.9 66.8
67.4 67.2 67.8 67.6 73.6 77*1 7124 7A*7 75*t 65.8
60.1 49.5 ***$* *****

NOI SE LEVYL SL*•ARY

MEASUkE TIME MAX 1000 DUR lNTEG1&L

A-L EVEL 22.5 83. 16.95 91.5
D-LEVEL 22.5 91.3 15.5 98.6
P,. 2205 9504 35.0 103o8
PNLT 22.5 97.4 15.6 105.7
TONE 38.3 2.7 (M9 HZ WAND)

PNLC a 96.9 EPNL a 95.7 SENEL a 93.5

A75

1/3 OCTAVE .3AND CENTER FREQUENCY
50 63 80 too 125 160 2MI 256 315 4i0

........---..-...... aaa.a...aaaa.. a ---------------- -- - - -

MAXIMUIM VALUES
61o6 65.7 ***.. 68.2 70.9 69*7 66.9 6'1', 6 67.2 66.6
65.4 63.9 6307 63.6 63.6 62.2 62.3 63.*' 60.8 56.3
46.4 36.7 ****, ***

AT PNLT MAX
***** ***** **** 68.0 69.2 68.6 !7 - 67.6 64.4 66.3

64.6 63.9 5)2.9 63.6 63o3 61.9 h1,"7 61o9 59.1 54.9
44.6 35.9 *.0,* *****

NOI SE LEVEL SUMMARY

MEASURE TIME MAX 1609 DUR INTEGWAL

A-L EVEL 19.5 73.1 2205 84-0
D-LEVEL 25e@ 79.1 22.8 89.8
PNL 19.5 85.1 20.5 95.6
PNLT 19.5 86.0 20.5 96.1
TONE 16.5 1.6 (3150 HZ BAND)

PNLC a 86.6 EPNL a 86.1 SI P.- a 84.6

FIGURE A-4. SAMPLE OF COMPUTER PRINTOUT
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Sensitivity as a function of frequency was determined

through the use of a Bruel and Kjaer Type 4142 Microphone

Calibration Apparatus. This equipme,.t consists of an

electrostatic actuator and precision cavity. A General

Radio Type 1304-B Beat Freauency Audio Generator is used

to drive the input of the electrostatic actuator. The out-

put of the microphone is recorded on a General Radio Type

1521-A Oraphic Level Recorder.

The directivity pattern for the microphone is a function

of the geometry of the microphone. Directivity patte-nj for

a Bruel and Kjaer 4133 Microphone have been verified in our

anechoic chamber.

The free field insertion loss introduced by the Electro-

Voice Model 355 Windscreen has been 0 ýtermined by comparison

of the outputs of two identical microphone systems, one with

w'ndscreen and one without, as exposed to an audio sweep

frequency presented in an anechoic chamber. Over the freauency

range from 45 to 11,200 Hz the insertion loss provided by this

windscreen is zero to 4,000 Hz, 1 dB at 8,000 Hz, and 1.5 dB

at 12,C00 liz. A36.2(c)(6)

Sound Level Meters - The Bruel and Kjaer Type 2203 Precision

Sound Level Meter employed in the field measurement system

provides both an amplifier and a precision attenuator between

the microphone and the tape recorder. The frequency response

of -he sound level meter has been obtained by recording a

sweep frequency over the range from 45 to 11,200 Hz and

recording the output of the sound level meter on the level

recorder as described under the microphone calibration above.

All systems show the frequency response characteristics to be

well within the tolerances s cified by IEC Publication 179.
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A separate evaluation of the accuracy of the attenuator

in each sound level meter was obtained by applying a constant

input voltage at the input of the sound level meter, while

observing the attenuator outrut voltages for various settings

with a digital voltmeter. In all cases the attenuator inaccuracies

were found to be less than 0.1 decibels Ampex AG-350.

Tape Recorders - Each Kudelski-Nagra III tape recorder is

individually evaluated in terms of its frequency response

and dynamic range capability. Each of the tape recorders if

modified in such a way that no gain adjustment on the recorder j
is possible in the field. Input level adjustments are all

obtained through the use of the attenuator in the Brue'. and

Kjaer sound level meter. Therefore, the changes in attenuator

settings for the overall system are those determined above for

the Bruel and Kjaer sound level meter, namely, within 0.1

decibels per step.

The overall dynamic range of each of the tape recorders

has also been determined. Nominal signal-to-noise ratio

capability for less than 3% overall distortion is 52 decibels

for the tape recorders. This, of course, indicates a dynamic

range in excess of 60 dB in any given fr(auency band.

Overall Recording System Response - The complete recording

and analysis system is calibrated by a sinusoidal signal which

is swept over the entire frequency range of the system. The

signal is introduced by use of an insert resistor between the

condenser microphone and the preamplifier. Thus a complete sine

wave calibration is available from 45 to 11,200 H7. A response

curve of such a sweep played back on the Ampex AG-350 used for

data reduction is shown in Fig. A-5. A36.12(c)(3)
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Analyzer - The characteristics of the analysis system are

primarily determined by the Hewlett-Packard 8054A Real Time

Spectrum Analyzer. This analyzer has a set of 24 consecutive

1/3-octave filters with geometric mean frequencies covering

the range from 50 Hz to 10 kilohertz. The filter characteristics

are well within the specifications provided in IEC Publication

",o. 225. A36.2(d)

The detection of filter output is performed by a auasi-

RMS detector. We have evaluated the performance of this

detector by recording suncessive bursts of sine wave signals

of varying duration where the frequency of the sine wave is

that of the geometric mean frequency of each filter. By these

tests we have verified that, up to crest factors of 5, the

output of the analyzer is within less than 1 dB of a true

root-mean-fciuare value for the signal in each of the frequency

bands. ExaminIng the response to a sinusoidal pulse of 0.5

secono 'ation at the geometric mean freauency of each 1/3-.

octave band applied to the input, we find that the maximum

output signal is 4+0.1 decibels less than the value attained

from a steady state signal of the same frequency and amplitude,

verifying the signal averaging time of the analyzer. A

A36.2(d)( 1 1)

The maximum output value of the analyzer is less than

when a steady sinusoidal signal at the geometric mean fre-

quency of each 1/3-octave frequency band is suddenly applied

to the analyzer input and held constant.

iA
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The amplitude resolution of the analyzer is 0.1 dP.

Repeated anal~sis of the same recorded random signal provides

an output indication from the analyzer which is repeatable

within 0.1 dB at all frequency bands. A36.2(d)(6)

D. Meteorological Equipment

The psychrometers used for determining temperature and

humidity permit resolution to within 0.5 devrees P. This

permits calculating relative humidity to within 3q fov the

te4p-rerature range observed.

-.he Dwyer windmeters permit resolution of wind speed to

within 1/4 mr.h. In the range from 2 to 10 mnh., and within

1 mph. in the range from 6 to 60 mrh. A36.3(b)(2)
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